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INTRODUCTION.

The Nomenclature for Aeronautics presented in this Report No. 157 is a revision of the
hist previous report (No. 91), published in April, 1920.

This Nome.dature for Aeronaut.k was prepmed by a speci~ conference on awonautical
nomenclature, composed of reprwentatives of the Army and hTavy Air Serwkw, the Air Mad
Ser-rice, the Bureau of Standards, the National Adviiory Committee for Aeronautics, and
private life. This conference was authorized by resolution of the executive committee of t-he
National Advisory Committee for Aeronautics at a meetLngheld on January 26, 1922, at which
meeting Dr. Joseph S. Amw was appointed chairman of the conference. The National Advisory
Committee for Aeronautics officially invited the Chief of the Army Air Sem-ice, the Chief of the
Bureau of Aeronautics of the Na~ Department, the Director of the Bureau of Standards, the
Second A&slant Postmaster General, the Society of Automotive Engineers, the &uerican
Soc;eLy of Mechanical Engineers, and the Aeronautical C&amber of Commerce to designate
representatives to serve on the conference on aeronautical nomenclature.

3kmbers of the conference were engaged in the preparation of this report alI through the
spring and summer. On recommendation of the subcommittee on aerodynamics, the report
wws officially approved by the executive committee of the NationaI Advisory Committee for
Aeronautics on August 31, 1922.

This report supersedes all pretious publications of the committee on this subject. It is
published with the intention of securing greater uniformity and accuracy in official documents
of the Government, audj as far as possible, in technicaI and other commerokd publications.

“ The special conference on mronauticaI nomenclature was orgauized as follows:

SPECIALCONFERENCEON AERONAUTICALNOMENCIL4TUEE.

Dr.JosephS. Ames,Chairman.

NATIONALANISOEYCOMWrY~EIWRAERONALImCS:hi h SEJiWE:
Prof. Chides F. ?kvk. Mr.C.I. Stitan.
Pmf.EdwardP. ‘Warner. BUREMJor STMiIJMtDS:
Mr.F. H. Norton. Dr.L. J. Brigge.

AIRSERVICEOPTHEARMY: Dr.H. L. Dryden.
Maj. PercyE. VauNmtrand,UnitedSkateeArmy. socm’m OF AuTommvE
Maj.H. M.llic~ UnitedStat=Army. Mr.V. E. Cllark.

ENGLN~ER8:

——

Lieut.G.N.MontaitIqUnitedStatesArmy. ABBOIJAUTIC.MCMBEE OFCOMXEECE:
BUREAUOF ABROXA=GS,NAVY: Mr.GroverC.Luer@g.

CommanderJ. C.Hunmker,UnitedStatesNavy.
Dr.A. F. Zalm.
Lieut.Vi’.S. Diehl,UnitedStateaNavy.
w. StarrTruecott.
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REPORT No. 157.

NOMENCLATURE FOR AERONAUTICS.

BY TZENATIOXAL ADVISORY C’O~IHmEEFOBAEEox.mTIcs.

PARTL

ALPHABETICAL NOMENCLATURE.

AERODYNAMICS.-l%e branch of dynamics which treats of the motion of air and other ‘
gaseous fluids, and of the forces on solids in motion relative to such fluids.

AEROFOIL.-(See fih’fOi.l.)

+

AERONAUTICS.-The science and art of self-sustained flight.in air.
AEROSTAT.—An aircraft whose support is chiefly due to buoyancy, its interior being occupied

in the main by one or more bags or cells filIed with a gas lighter than the surrounding
air. Swne as ~Uhter-tthan-airoraft.

AEROSTATICS.-The science that treats of the equilibrium of gaseous fluids and of solid
bodies immersed in them.

& an aeronautic term it relates to those properties of lighter-than-aircraft which are
due to the buoyancy of the air.

AEROSTATION.-The art of operating lighter-than-aircraft.
AILERON.-.% hinged or pi-roted movable auxiliary surface of an airpkme, usually part of the

trailing edge of a wing, the primary function of which is to impress a rolling moment
on the airplane. @ii. 1.)

AILERON ANGLE.-(SW hgle, aileron.)
AIR DL”CT.-The duct which joins the vertical to the Iatertd lobes of a kite balloon; also

supplies air to the ballonet blower of a semirigid airship. (l?igs. 2 and 5.)
AIR ROUTE.-kt aerial highway between two traffic centers, or leading from a traffic center

into an airwa~.
AIR SC?OOP.--A projecting scoop, which uses the wind or slip stream to maintain air pressure

in the interior of the ballonet of an aerostat,. (F@ 2,3, and 12.)
A simdar device is sometimes used on airships to produce ~entiktion. (Fig. 4.)

AIRCRA.FT.-Any man-carrying device or structure designed to be supported by the air,
making use either of buoyancy or of the dynamic action of the air.

AIRFOIL.—A win@e structure, flat or curved, e. g., a fin, wing, aileron, rudder, etc. Its
function is to cause forces to be exerted perpendicular to its surfaces by the dynamical
action of the air through which it mo~ea.

The words “control surface,” “lifting swface,” and “stabilizing surface” are often
used to indicate an airfoil used for a spec%c purpose.

AIRFOIL SECTION (OR PROFILE) .—A cross-section of an airfoil made by a plane
perpendicular to it9 lateral axis.

Any deihite airfoil, even when considered by itself, as in a wind-tunnel experiment, is
alwap designed with reference to a definite posit-ion iu an aircraft; certain airfoils are
to be used horizontally, e. g., wings, derons, stabilizer, others vertically, e. g., rudders,
tins. In the former ease, the section (or profile) is the cross+ ection
symmetry of the aircraft; in the M ter, by a horizontal plane.

made by the plane of

~.1

.
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A[RPMNE.—A mechanically driven riircraft heavier thun air, fitteil with fixed wings, and
supported by the dtynarnicalaction of the tiir.

AIRPORT.—The terminal of an airway. It provides a tmct of laud or water so that aircraft
may alight with safety, and also offers facilities for operation, such as hangars, shops,
supply depots, etc.

AIRSHIP.—AU aerostat provided with a propelling system”and with means of controlling the
direction of motion. If its power p~ant is not operating} it acts like a balloon.

Normrmm-h airship whose form is maintained by the interred pressure in the gas
bags and ballonets. (Fig. 3.)

RmJD.—An airship whose form is maintained by a riggd structure. (Fig. 4.)
SmmmrD.-An airship whose form is maintained by means of a rigid or jointod keel

in combination with internal pre~ure in the gas containers and ballonets. (Fig. 5.)
AIRSPEED.—The speed of an aircraft relative to the air. Its symbol is V.
AIRSPEED INDICATOR.-& instrument for indirxhing the speed of aircraft relative to

the ati.
TRUE&RSPEEDINDIOATOR.—An instrument, usually working on the principle of the

Biram or Robinson anemometers, which gives the true airspeed provided tho slip of the
anemometer is negligible.

APPARENT&RSPEEDkoIcAToR.-An instrument, usually dependent orI the impact pres-
sure of the airstream, whose readings, therefore, vary both with the true airspeed and
with the density of the air.

AIRWAY.-An aerial highway, developed by the provision of landing fiekis, radio stations, etc.,
for transportation between three or more ttic centers or extending across a lmge
geographical area.

ALTIGRAl?H.-An instrument, usually tie same in principle as an aneroid barometer which
makes on a chart a permanent record of the altitude. The chart is usually graduated in
feet or meters in accordance with some empirical pressure altitude formula.

&LTIMETER.-An aneroid barometer whose dial is marked to indicate altitude.
AMPHIBIAN.—An airplane designed to rise from rmd alight on eitier land or water.
ANEMOMETER.-An instrument for measuring dwectly or indirectly the velocity of the

wind.
ANGLE, AILERON.-The acute angle between the aileron and the wing. It is positive

when the trailing edge is pulled “down.
ANGLE, CRITIC!AL.-h angle of attack at which the flow about an airfoil changes ab-

ruptly, with corresponding abrupt changes in the lift and drag.
ANGLE, DIHEDRAL.-The acute angle between the wing and the latmal axis of ~heairpkmc

projected on a plane perpendicular to the longitudinal axis of the airplane. In corttiin
types of wings it is necessary to specify whether the upper or the lower surface is tukon,
and a special definition wonId be required for a warped wirg. If the inclination of the
wing is upward, the angle is skid to be positive; if downward, negative. (Fig. 1.) The
several main supporting surfaces of an airphme mtiy have different amounts of dihedral.
The dihedral angle has the symbol ~.

ANGLE, DOWNWASH.-The angle through which an air stream is deflected by any lifting
surface of an airplane. It is measured in a piano parnllel to the plane of symmetry, and
B denoted by the symbol ~.

ANGLE. DRIFT.-The arwular deviation of an aircraft from a set course.
ANGLE: EFFECTIVE HE”LIX,—The angle whose tangent is the ratio of the velocity of flight

to the product of the three quantities: %, r, the distance from the axis to the poini in

()question, and n, the number of revolutions per second; i. e., @= hm-’ ~~~- ●

.drrn
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ANGLE, ELEVATOR.-The acute argle between the elevator and the stabilizer. It is positive
when the trailing edge is pulled down.

ANGLE, GLID~TG.—The acute angle between the horizontal and the’ path along which an -
airplane in ordinary flyi~o attitude descends in still air when the propeller is giv@ no
thrust.

ANGLE, IANDING.-The acute angle between the upper wing chord of an airplane and the
horizontal when it is resting on the ground in its normal position. (Also called “ Groumd
&gle.”) (Fig. 1.) “

ANGLE, “RUDDER.-The acute angle between the rudder and the phme-of symmetry of the
aircraft. It is positire when the trailirg edge moves to the left with reference to the
normal position of the pilot.

.4hTGLE,ZERO IIFT.-The angle of attack of an airfoil when the lift is zero..
AXGLE OF ATTACK.—The acute a@e betieen the chord of an airfoil and its direction of

motion reIative k the air. (This definition may be extended tO other bodies than air-
foils.) Its symbol is a.

ANGLE OF INCIDENCE OF WING.-(See @le of wing setttkqg.)
.lXGLE OF PITCH.—The acute angle between two planes defined as follows: One plane includes

the lateral asis of the aircraft rmd the direction of the relative wind; the other plane
includes the lateral axis and the longitudinal axis. (IR IIormd flight the angle of pi~h
is, then, the a&e between the longitudinal ti and the direction of the relative wind.)
This angle is denoted by e,and h positive when the nose of the aircraft rises.

ANGLE OF PROPELLER BLADE.-The acute imgIe between the chord of a propeller smtion
and a plane perpendicular to the axis of rotation of the propelIer. (Usually ‘: Blade
a@e.”)

ANGLE OF ROLL, or ANGLE” OF BANK.-The acute angle fhrough which an aircraft must
be rotated about its longitudinal axis in order I%bring its lateraI axis into a horizontal
plane. This angle is denoted by @, and is positive when the left wing is higher than the
right.

Ah’GLE OF STABILIZER SETTING.-The acute angle between the chord of the lower wings
of an airphme and the chord of the stabilizer. This angle is denoted by the symbol B and
is positive when the stabilizer has a greater angle of incidence than the wing. (ALso
walled“Longitudinal dihedral” or “ Lcmgitudird V.”) (Fig. 1.)

&YGLE OF WING SE’lYHNG.-The acute a.@e between the phme of the wing chords and the
propelIer axis. Its symbol is i.. (Also calIed “Ar@e of incidence of wing.”)

ANGLE OF YAW.-The acute angle between the direction of the relative wind and the phme
of symmetry of an aircraft. This a@e is denoted by I!?,and is positive when the aircraft
turns to the right.

INTIDRAG ~RES.-(See Wiies, antidrag.)
.KNTILIFT WIRES.-(5’e.e Wii, antdift.)
.M?PENDIX.-The tube at the bottom of a balloon, used for inflation a.ud deflation. In the

case of a sphericaI balloon it ah serves to increase the ‘fhead” of gas, and so to build
up an internal pressure sufficient to keep the envelope from being pulled out of shape
by the weight of the basket. (F& 11.)

APPE?TDIX MA.IKKOLE.-b append~ in the kite balloon of large diameter and usually
rather short. It is used more for access than for infhtion or deflation. @i.g. 2.)

APRON.-An open worl&g surface, with a firm floor, in front of a hangar for the storage or
handl@ of airplanes.

ASPECT RATIO.-The ratio of span ta mean chord of an airfoil; i. e., the ratio of the square
of the span to the area of an airfoil.

ASPECT RATIO OF PROPELLER 13MDE.-The ratio of propelIer radius to maximum
blade width.
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ATTITUDE.-The position of an aircraft as determined by the inclination of its axes to somo
frame of reference. If not otherwise specified, this frame of reference is tied to the
earth and the attitude depends entirely on the position of the aircraft as seen by an
observer on the ground.

AUTOMATIC VALVE.—(See Valve, automatic.).
AVTATION,-The art of operating heavier-than-air craft.
AXES OF AN AIRCRAFT.-Three fixed lines of reference, usually centroidal and mutunlly

perpendicular. (Part III.) The principal longitudinal axis in the plane of symmetry,
usually parallel to the axis of the propeller, is called the longitudinal axis; the axis
perpendicular to this in the plane of symmetry is cxdled the normal axis; and the third
axis perpendicular to the other two, is called the lateral axis. In mathematical dis-
cussions the first of these axes, drawn from front to rear, is called the S axis; the
second, drawn upward, the Z fixis; and the third, running from right to left, the 17axis.

BALANCED SURFACE.—A control surface which extends on both sides of the axis of the
hinge or pivot in such a manner as to reduce tho moment of tho air forces about tho
hinge. (Figs. 1,3,4, and 5.)

B.4”~AST.—Any substance, usually sand or writer, tl~kenin a btilloon or airship aT]d intended
to be thrown out, if necessary, for the purpose of reducing the load carriecl, and thus
altering tho aerostatic relations. (Figs. 4 ancl 5.)

BALLONET.-A chamber constructed of fabric witbin the interior of a balloon or airship for
the purpose of controlling the ascent or descent by altering the aerostatic relations and
for maintaining the pressure of the gas in the envelope so as to prevent deformation.
The ballonet is kept inflated with air at the required pressure, under the control of valves,
by a blower or by the action of the wind caught in an air scoop. (Figs. 2, 3, and 5.)

BALLONET DIAPHRAGbL-The fabric partition between the gas and air compartments of
the envelope of a’nonrigid or semirigid airship or kite balloon.

BALLOON.—An aerostat the form of which is maintained by th8 pressure of a contained gas
lighter than the surrounding air, and which has neither power plant nor means of con-
trolling the direction of flight in a horizontal plane.

BARRAGE.*—Asmall captive balloon, used to support wires or nets which are intended as
a protection against attacks by airplanw.

CAPT[VE.-A balloon restrained from free flight by means of a cable attaching it to the
earth.

FREE.-A balloon, usually spherical, whose ascent and descent may be controlled by use “
of ballast or with a loss of the contained gas, and whose direction of flight is determined
by the wind. (Fig. 11.)

KITE.-b elongated form of captive balloon, fitted with lobes to keep it headed into
the wind, and usually deriving increased lift due to its axis being inclined to the wind.
(Fig. 2.)

NuRsE.*-A small balloon made of heavy fabric, amployed as a portable means for storing

PI%.*-A mall balloon sent up to show the direction and speed of the wind.
SOUNDEWI.*-AsmaIl balloon sent up without passengers but with recording meteorological

instruments.
BALLOON BED.—A mooring place on the ground for a captive balloon.
BALLOON FABRIC.-(See Fabric, balloon.)
BANK.—To irmlinean airplane lat&ally, i. e., to rotate it about its longitudinal axis. Right

bank is to incline the airplane with the right wing down.
&lso used as a noun to describe the position of an airplane when its lateral axis is

inclined to the horizontal
BANK, ANGLE OF.—(See Angle of roll.)

* Thoseformeof balloonsmarkedwithanaeteriek(*)arenot,strictlyepeaking,aircraft.
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BAROGRAPEf.-An instrument usually the same in principle as an aneroid barometer which
makes on a chart a permanent record of the variations of barometric pressure.

BARRAGE BALLOON.-(i7ee BaUoon.)
BARREL ROLL.-A maneuver in which a complete re-rolution about the longitudinal axis

is made, the horizontal direction of &mht being approximately maintained.
BARREL TYPE ENG1.NE.-(f?ee Engine, barrel type.)
BASKIYl?.-Tho car suspended beneath a balloon, for carrying passengers, btdhwt, etc., (Figs.

~ ~d 11.)
BATONET.-A small cylindrical pieoe of wood, or other material by means of which the rigghg

of a balIoon or airship is attached to a fabric loop on the envelope. (A special form of
toggle.)

BAY (BODY PARTS) .—The cubical or prismoidal section of a trussing included between
two adjacent bulkheads.

BAY (WING PARTS) .—The cubical or prismoidaI section of a trussing included between
two transrereely adjacent sets of struts or bulkheads. The first bay of the wing trussing
of an airpIane is the ouo adjacent to the phme of symmetry.

BIPL~TE.—h airplane with two main supporting surfaces placed one above another.
(Fii. 1.)

BIROTARY ENGINE.—(&e Engine, birotary.)
BLADE BACK.—The cambered side of a propeller blade, corresponding to the upper surface

of an airfoil.
BI.ADE FACE.—The surface of a propeIler blade which corresponds to the Iovmr surface of

an airfoil. (Sometimes called “Thrust face.”)
BLADE WIDTH RATIO.—The ratio of the de~eloped width of a propelIer blade at any point

to the circumference of the circle whose radius is the disttmce of that point from the
propelIer =is.

BOAT SEAPL4NE.-(Se~ Seaplane.j
BODY.—The fuselage or hull (including cowl@ and cwrering) or nacelle (incIuding cowling

and covering} and nace~e mounting. (Figs. 1,4, and 9.)
BONNET.-The appliance, having the form of a hood or pmol, which protects the valve of

an airship or balloon against rain. (Also called “Valve cowr.”) (Figs. 2,4, and 5.)
BOW CAP.-A cap of metal or fabric used to reinforce the extreme forward enda of the bow

stiffeners. Also calkd nose cap. (l?@ 3, 4, and 5).
BOW STIFFEINERS.-Rigid members attached to the bow of a nonrigid or setilgid envelope

to reinforce it against the pressure caused by the motion of the airship. Often called
nose stiilenem or nose battens. (F&3 and 5.)

BItIDLE.-A slimgof cordage which has its ends attached to the suspension band of a captive
balloon or airship, or to intermediate points of preceding bridles, and itsdf supporting
from tin intermediate point the end of another bridle or a suspension rope.

BWXKEAD.-A transverse structural member of a fuselage or nacelle, continuous around a
pexiphery.

BUOYANCY:
CEmmr.toF.—The center of gravity of the air displaced by a balloon or airship. (It is ap-

proximately the center of gravity of the contained gas.}
G~oss.—The total upward force on an aerostat at rest; the total volume multiphed by the

difference of weight density of the air and the contained gas.
There is said to be a condition of positive buoyancy if the gross buoyancy of an aerostatt

is greater than it~ weight; but, if the gross buoyancy is leas than the weight, the condi-
tion is described M one of negative buoyancy.

CABANE.-A pyram.id~ or pris~oidal fr=ework for supporting the wings at the fuselage.
Aiao applied to the system of t-russ~” used h support overhang in a w@. (Figg. 6, 9,
and 10.)

69006—~
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C!AMBER.-The convexity or rise of the curve of an airfoil section from its chord, usually
expressed as the ratio of the maximum departure of the curve from the chord to tho
length of the chord. “Top camber” refers to the upper surface of an ~irfoil and” bottom
camber” to the lower surface; “mean camber” is the mean of these two; in the case of
airfoils having both surfams convex outward; e. g., portions of a propeIler blade, top
camber is the mqximum distance of the uppm surface from the chord, bottom camber

.. is the maximum distance of the lower surface from the chord, camber ratio is the ratio
of the maximum thickness of the airfoil to the length of the chord.

CAMBER RATIO, PROPELIiER.-(Ii7ea Propeller camber ratio.)
CAPACITY.—The volume, under specified conditions, of the gas containing portion of an aero-

stat. For balloons and nonrigid airships this is the volume of the envelope completely
inflated to normal pressure, with air ballonets empty; for rigid airships, it is the nominal
volume of the gas cells at a standard degree of inflation, usually 95 per cont.

CAPTIVE BALLOON.-(S’ec BalIoon.)
CAR. —That part of the structure of an airship arranged for ca~ng persomel, cargo, equip- --

ment, or power unit. (Figs. 3,4, and 5,)
CEILING:

Amomrrm-The maximum height above sea level which a given airplane could reach
theoretically, assuming standard air conditions.

“ &mvIcm-The height above sea level, assuming standard air conditions, at which a given
airplane cwses to be able to rise at a rate higher than a small specified ono (100 feet per
minute in the United States and England). This specitled rate may be different in differ-
ent countries.

CEILING, STATIC.—The altitude to which an airship will rise statically after removal of all
dischargeable weighta.

CELL.—The entire structure of the wings and wing trussing on one side of the fuselage of an
airplane, or between fuselages or nacelles, whero there are more than one; i. e., two or.
more bays.

CENTER OF’ PRESSURE COEF’FICIENT.-The ratio of the distance of the center of
pressure from the leading edge to the chord length. Its symbol is 0,.

CENTER OF PRESSURE OF AN AIRFOIL SECTION.-The point in the chord of an
airfoil section, prolonged if necessary, which is the intersection of the chord and the
Lineof action of the resultant air force. Its abbreviation is C. P.

CHORD (OF AN AIRFOIL SECTION) .—The Iine of a straight edge brought into contact
with the lower surface of the section at two points; in the case of an airfoiI having
double convex camber, the straight line joining the leading and trailing edges. (These
edges may be defied, for this purpose, as the two points in the section which are farthest
apart.) (Fig. 1.) The line joining tho leading and trailing edges should bo used also
in those cases in w-hichthe lower surfaco is ccumex except for a short flat portion.

The method used for determining the chord should always be explicitly stated for ‘
for those sections with regard to which nmbiguity seems likely to arise,

&orm L?mwrH.—The length of” the projection of the airfoil section on its chord. Its
symbol is c,

CHORD, MEAN, OF A COMBINATION OF WTNGS.-The ratio
c11S1+c#2+c8s8+ . . . . .———..———
&+&+ls, + . . . . .

. where c,, ~, ~, etc., are the mean chords of the various wings, and Sl, S2, S’,, etc., are
their areas.

CHORD, MEAN, OF A WING.-The quotient obtained by dividing the wing area by the
extreme dimension of the wing projection at right angles to the chord.

CHORD WIRES.—Wires joining the vertices of tho polygcmaJframe of the “main transverse
of the rigid airship. (_Fig.4.)

.
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CLIMB, RATE OF.—(See Rate of climb.)
COCKPIT.-The open spaces in which the pilot and passengers are accommodated. (F%. 1.)

When the cockpit is completely housed in it is called a cabin.
CONCENTRATION RING (LOAD RING) :

Ams=.-A r~c to which several rigging I&a me brought from the envelope and from
which one or more IinEsalso lead to the car.

l?REE BALLOON.-A ~a to which are attached the ropee suspending the basket and to
which the net is also secured. @ii. I I.)

CONSUMPTION PER B. 1P. HOUR.-The quantity of fuel or oil consumed per hour by
an engine divided by the uncorrected brake horsepower developed, unless speciilcally
stated otherwise.

CONTROL COLUMN, OR YOICE.-A control lever with a rotatable wheeI mounted at its
upper end. (i%e Control stick.) Pitohhg is controlled by fore-and-aft movement of
the column; rolling, by rotation of the wheeL “Wheel (or Dep) control” is that type
of control in which such a oolumn or yoke is used.

CONTROL STICK.-The vertical lever by means of which the longitudinal and lateral con-
trols of an airphme are operated. Pitching is controlled by a fore-and-aft movement of
the stick, roIIing by a side-to-side movement. “Stick control” is that type of qontrol
in which such a stick is used. (Fig. 1.)

CONTROL SURFACE.-A movable surface designed to be rotated or otherwise moved by the
pilot in order to change the attitude of the airplane or airship.

CONTROIJ3.-A general term appIying to the means provided to enable the pilot to control
the speed, direction of RUht, attitude, and power of an aircraft.

CONTROLIABIIXTY.-Th6 quality in an sirplane which makw it possible for the pilot to
change its attitude easily and with the exertion of littIe force.

CORD GROIKMET.-A smd ring of cord.
CORD NEPHNG.-(See Net.)
COTTL~TG.-A removable covering which extends over or around the engine, and sometimes

over a portion of the fuselage or nacelle as well. (Fig. 1.)
CRITICAL ANGLE.-(&e Angle, criticaL)
CRITICAL SPEED.-(&e Speed, criticaL)
CROSS-COUNTRY FLIGHT.-A ilight starting at one Iandiug field and terminating at another

not within gliding disttmqe of the former.
CR”OSS-WIND FORCE.—The oomponent perpendicular to the lift and to the drag of the total

air force on an aircraft or airfoil. Its symbol is C; and its absolute coefficient Cr is
defied by

oc=~(J5’
CROW’S-FOOT.-A system of diverging short ropes for distributing the pull of a sir@e rope.
D RING.—A ring having, as the name implies, the shape of a capital D, to which rope suspen-

sions are attached.
DAMPED HARMONIC. bfOTION.-Motion d&ned by the diiTerentialequation

a$+6$+c s=O,

inwhich
a is the mass (or moment of inertia),
.sis the displacement, “ ,
b is the coefficient of damping force (or moment),
c is the codicient of force (or moment) of restitution.

The ratio ~ is called the damping coefficient.
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The solution of the equation is

s= Ae-kt Sillpt,

in which

FORAERONAUTI(.:S.

lb___
‘= $?a’ ‘= 4–

:–N

A is the amplitude at the instant from which time (t) is counted.
DAMPING FAOI’OR.-The term e-At in the equation of damped harmonic motion

8= Ae-kt Sin @

DANGER CONES.—Pendents on the wire cable of a. captive balloon, usually hollow cones
of light cloth, to warn aircraft of its presence.

DEAD LO&D. -(See Load.)
DECALAGE.-The acute angle between the wing-chords of a biplane or rnultiplane. (Fig. 1.)
DEFIATION.-The act of removing gas from an amostat.
DEFLATION SLEEVE.—A sleeve or appenclix fitted on the lower lobe of a kilt balloon and

usecl to permit tlm rapid escnpc of the tiir in the lobes when tho IN11OONis hauled down.
(Fig. 2.)

DEP CONTROL.—(Sec Control column.)
DIHEDRAL ANGLE.—(See Angle, dihedral.) (Fig. 1.)
DISCHARGEABLE WEIGEIT.-The excess of the gross buoyancy of an aerostat over the

sum of the dead load and the weight of the crew and such items of equipment as are
essential to enable an airship to fly and land safely.

DIVE.—A steep glide or flight.
DIVERGENCE.-A motion in which, after a disturbance, the body departs continuously,

without oscillations, from its original state of motion.
DOPE, AIRPLANE.-The liquid material applied to the cloth surface of airplane members

to increase strength, to produce tautness, and to act as a filler which maintains air-
tightness.

DOPE, AUtSHIP.-The liquid material applied to airship fabric to increase gas-tightnes
In contrast with airplane dope, it does not cause shrinking.

DOWNWASH ANGLE.—@ee Angle, downwash.)
DRAG.—The component parallel to the relative wind of the total air force on an aircraft or

airfoil. Its symbol is D.
D

The” Absolute drag coefficient” is (7Das defined by the equation Cu = --- in which D k(JS

the drag, q is the impact pressure”
(=&’ )

V and S is the effective area of the surface upon

which the air force acts.
In the case of an airplane, that part of the drag duo to the winga is called “wing drag”;

that due to the rest of the airplane is called” structural drag” or “parasite resistance.”
DRAG, INDUOED.—That portion of the drag which would be experienced in a nonviscous

fluid.
DRAG ROPE.—A long rope attached by one end to a toggle in the concentration ring of a free

balloon, and which can be hung overboard so as to act as a brake and a variable ballast
in making a landing. On airships a similar rope is used as a grab or mooring line by
the landing party, and is sometimes called the grab line. Same as Trail rope.
(Figs. 2, 3,4, and 5,)

DRAG STRUT.—A fore-and-aft compression member of the int&al bracing system of a wing.
(Figs, 1 and 15.)

DRAG WI.RES.-(See Wiras, drag.)
DRN?T.-The lateral velocity of an aircraft, due to air currents or other causes.
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DRIFT ANGLE.-(See @#e, drift.)
DRIFT METER.-An instrument for the measurement of the mggar deviation of an shraft

from a set course.
DRIP BAND.-A strip of fabric attached by one edge to the envelope of an aerostat so that

rain runs off its free edge instead of dripping into the basket or car. The drip band also
assists in keephg the suspension ropes dry and nonconducting.

DRY WEIGHT (ENGINE) .—The weight of an e@.ne inclml@ carburetors, propeller hub
assembly, and ignition system complete, but excluding exhaust manifolds, oil, and
water.

DYNAMIC FACTOR.-The ratio between the load carried by any part of an aircraft when
accelerating or when otherwise subjeoted to abnormal conditions and the load carried
in normal flight, the conditions of such loadinge being specified.

DYNAMIC LOAD.-.tiy load due to accelerations of an aircraft, and therefore proportional
to its mass.

DYNAMIC (OR IMPACT) PRESSTIRE.-The product 1/2 P ~ where p is the density of the air
and T’ is the relative speed of the air. It is the quantity measured by most airspeed
instruments. Its symbol is q.

EE’FECIYVE HELIX ~TGLE.-(See .k@e, effective helk.)
ELEYATOR.-A movable nusiliary surface, usually hinged to the stabilizer, the function of

which is to impress a pitching moment on the aircraft. (Figs. 1, 3, 4, and 5.)
ELEVATOR ANGIiE.-(See Angie, elevator.)
EMFENNAGE.-(See Tad group.)
ENDUTUNCE.-The maximum length of time an aircraft can remain in the air at a given

speed at n stated altitude. Full speed and sea level are implied, when the word is used
without speciikations.

ENGINE, BARREL-TYTE.-lm engine having its cylinders arr~~ed equidistant from and
parallel to the main shaft.

ENGINE, BIROTMRY.-b engge having its cylinders arran@ in any manner around the
crank-shaft, as & a radial or barrel-type engine, the cylinder unit and the crank-shaft
unit rotating in opposite directions.

ENGINE, FAN-TY3?E.-k engine having its cylindem arranged in a radial direction but
occupy@ less than the full circle.

ENGINE, LIWI’—HAND.-AU engine having a propeIIer shaft which, to an observer facing
the propeller hub, rotates in a clockwise direction.

ENGINE, RADIAL.-b engine having stationary cyhders arranged radially around a
common crank-shaft.

ENGINE, RIGHT-HAND.-h engine hav@ a propeller shaft which, to an observer facing
the propeller hub, rotates in a counter-clockwise direction.

ENG12Hl, ROTARY.-b engine ha~k~ its cylinders amarged in any manner around the
cranl-shaft as in a barrel or radial engine, the cylinder units revol~ around the
crank-shaft, which is stationary.

ENGINE, SUPERCHARGED.-ti engine with equipment wtich enables a greater weight
of charge to be furnished than would normally be induced.

ENGINE, VAItLOLE COMPRESSION.-AU engine provided with mechanical means for
var.~~ the volume of the compression space.

ENTERING EDGE.—(SU Lea&m edge.)
ENT~LOPE.-The outside gas-oontahing f abric of a nonrigid or semirigid airship or baIloon.

It may be divided by diaphragg into separate gas compartments or cells, and may
also contain internaI air cells or ballonets. (Figg. 3, 5, and 11.)

FXBRIC, BALLOON.-The finished material =ually ~bber~ed, of which balloon or airship
envelopes are made.

Bmsm.—l%ed fabric in which the threads of the pfies are at an angle to each other.
P~L.—Phed fabric in which the threads of the plies are parallel to each other.

..
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FACTOR, DYNAMIC. -(See Dynamic factor.)
FACYPOROF SAFETY.- (&e Safety, factor of.)
FAIRING.-h auxiliary member or structure whose primary function is to reduco head

resistance or drag of the part to which it is fitted, and which does not in general bear
my stress.

FAN-TYPE ENGINE.-(See IIngine, fan-type.)
FIELD HANDLING FRAME-A portable frmu{, “usually made of tubing and braced with

wires, which is attached to the rigid airship when it is on the ground, and is intended to
aflord a grasp to more men than could get on the handling rails of the cars. These
frames are rarely carried when in flight. (Fig. 4.)

FILLING SLEEVE.-(See Inflation sleeve.)
FINS.-SmalI fixed surfaces, attached to different p&ts of aircraft, parallel b the longitudinal

axis, in order to secure stability; for example, tail fins, skid fins, etc. Fins are in the
great majority of cases substantially vertical, and are s~metimes adjustable. (Figs. 1,
3, 4, 5, 6, 9, 10 and 14.)

FIRE WALL.-A fire-rwistant tmnsveree bulkhead, so set as to isolab the engine compart-
ment from the other parts of the structure, and thus to reduce the risk from fire in the
engine compartment. (“l?ig.1.)

l?K171?ING.-A generic term for any small metal ptirt used in the structure of an airplane or
airship.

FLIGHT PATH.—The path of the center of gravity of an aircraft with reference to the earth,
FLOAT (or PONTOON) .—A completely inclosed water-tight structure attached to an air-

craft in order to furnish it buoyancy when in contact with the surface of the water.
In float seaplanes the crew is carried in a fuselage or nacelle separate from the float.
(Fig. 10.)

FLOAT SIIMl?LANE.-(See Seaplane.)
FLOTATION GEAR—Au emergency gear attached to a kind plane to permit alighting on

the water and to provide buoyancy when resting on the surface of the water.
FLYING BOAT.—(See Seaplane.)
FREE BALLOON, -(See Balloon.)
FULL LOAD.-(See Load,)
FUSELAGE.—The elongated structure, of approximately streamline form, to which are

attached the wings and tail unit of an airplane. In general, it contains the power plant, “
passengers, cargo, etc. (Fig, 1.)

FUSELAGE, LENGTH OF.—The distance from the nose of the fuselage (including the engine
bed and radiator, if present) to the after end of the fuselage, not including the control
and stabilizing surfaces.

FUSELAGE, MONOCOQUE.-A type of fuseIage construction wherein the structure consists
of a thin shell of wood or metal, supported by bulkheads. The shell is designed to carry
all stresses arising in the fuselage.

FUSELAGE SEMIMONTO”COQUE.-A type of fuse~~e construction wherein the structure
consists of a thin shell of wood or metal supported by a framework of bulkheads and
longerons. The latter are designed to take stressesin bending, while the shell is designed
to take the shearing stresses.

FUSELAGE, VENEER.-A type of fuselage which G built up by covering a framework of
.

Iongerons and bulkheads with a plywood skin.
GAP.—The distance between the planes of the chords of the upper and lower wings of a biplane,

measured along a line perpendicular to the chord of the upper wing at any designated
point of its landing edge. (Fig. 1.) Its symbol is (?.

GAS CONTAINER.-The bag or cell that c~ntains the hydrogen or aerostatic gas. (Figg. 4
tmd 5.)
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GASSING.-The operation of replenishing the balloon with fresh gas to increase its puritty or
to make up for loss of gas due to leakage.

GLAND.-A short tube fitted to an en~elope or gas bag in such a manner that a rope or line
may pass thro~uh without leakage of ges or air. (Figs. 2 and 5.)

GLIDE.-To descend at a nornd angle of attack without engine power sufficient [or level
flight, the propeller thrust being replaced by a component of gravity along the line of
flight. Also used as a noun.

GLIDER.-A form of aircmft similar to an airplane, but without a power plant.
GLXDING ANGI.JL-(&e @#e, gliding.)
GORE.-The portion of the enveIope of a balIoon or airship included between two adjacent

meridian seams.
GROUND ANGLE.-(See @le, lauding.)
GROUND CLOTH.-Canvas placed on the ground to protect rm aerostat.
GRO~SPEED.-The horizontal component of the velocity of an aircraft relati~e to the

earth.
HANDLING FRAME, FIELD.-(See Field handling frame.)
H.ANOLING LINIIS.-Lines attach6d along the sides of an airship for use in handIing near

and on the ground. (Figg. 2, :3,4 and 5.)
HANGAR.-A shelter for housing aircraft.
HELICOPTER—.-A form of aircraft heavier than air whose chief support in the air is derived

from the vertical thrust of propellers.
HOG.—A distortion of an airship in which the Ionggtudimd axis becomes convex upward, or

both enda droop.
HORN.—The operat~u lever of a control surface of an aircraft, e. g., aileron horn, rudder

horn, elevator horn. (Figs. 1,3, and 4.)
HORSEPOWER OF AN ENGINE, MAXlMUW-The maximum horsepower which can be

safely maintained for periods not less than five minutes.
HORSEPOWER OF AN ENGINE, NORMAL.-The highest horsepower which can be

safely maintained for lo~~ periods.
HULL (AIRSHIP) .—The main structure of a rigid airship, consisting of a covered elongated

framework which inclosea the gas bags and supports the cars and equipment. (Fii. 4.)
HULL (SEMJ?IANE) .—The portion of a boat seaplane which furnishes buoyancy when in

contact with the surface of the water. The main supporting surfaces are attached to’
it and it contains accommodatiofi for the crew and passengers. (Fig. 9.)

IMPACT PRESSURE.-(See Dynamic pressure.)
INCIDENCE, ANGLE OF.—(&e Angle of wing setting.)
INCIDENCE WIRES.-(See Wires, stagger.)
INCLINOMETER :

ABsoLuTE.=b instrument giving the attitude of an aircraft with reference to the vertical.
REUW.YAU instrument giving the attitude of an aircraft with reference tQ apparent

gratity, i. e., to the resultant of the acceleration of the aircraft and gravity. Such
instruments are sometimes incorrectly referred to as bank@ indicators.

INDICATORS.-(See Airspeed indicator; Turn indicator.)
INDRMY12 (INFLOW) .—The flow of air from in front of the propeller into the blades.
INDUCED PRAG.-(See Drag.)
INFILLTION.-The act of -O a balloon or airship with gas in preparation for flight.
INFI.ATION 31ANIFOLD.-A metal connection with numerous inlets which permits the

passage of gas at one time from a number of sources-either cylindem or gas holders—
to the main inflation tube.

INFLATION SLEEWE (or FILLING SLEEYE) .—A tubular fabric attachment to an envelope
or gas bag, serving as a lead for the inflating hose. (F~. 3 and 5.) -
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INFLOW. -(8ie Indraft.)
llLSPECTION WINDOW.-A small tratiparent window fitted in the envelope of a balloon or

tiirship,or in the wing of an airplane, to allow inspection of the interior. (Figs. 1 and 3.)
JACKSTAY.—A longitudinal rigging provided to maintain the correct distance between the

heads of various rigging parts on an aerostat.
KEEL.—A member or assembly of members which contributes longitudinal strength to an

airship of the rigid or semirigid type. In either case the keel is usually an elabortitely
trussed girder and may be inclosed within the envelopc or may project below the regular
cross-sectional form of the envelope. (Figs. 4 and 5,)

ARTIGUUTED.-A keel made up of a series of membe~ connected at their ends by hinged
joints. (Fig. 5.)

KING POST.—The main compression member of a trussing system applied to suppork a single
member subject to bonding. (F@. 4 and 6.)

IHTE.—A structure heavier than air, without other propelling means than the towline pull,
the support being derived from the wind moving past its surfaces.

KITE BALLOON. -(See Balloon.)
KYMOGRAPH.-An instrument for recording the rotary motions of an airplti.nein flight. In

general its action depends upon a gyroscope or it mrdicsuse of a beam of sunlight focused
on n moving flhn.

LAMINATED WOOD.—A product formed by gluing or otherwise fastcning together individud
wood pIanks or huninations with the grain substantially parallel.

LANDING ANGLE.-(See Angle, landing.)
LANDING I?IELD.-A field of such a size and nature as to permit of airplanes landing and

taking off in safety.
LANDING GEAR.—The understructure of an aircraft designed to carry the load when in

contact with the land or water. There are four types-boat type, float type, skid type,
and wheel type. (Figs. 1, 6, 9, 10, and 14.)

LANDING T—A white mark shaped like the capital letter T laid out on the landing area of a
landing field to indicate the direction of the wind for guidanco in landing and t~ke-aff
of airplanes.

LANDPLANE.-An airplane desigried to rise from and alight on tbe land. (Figs. 1,6 and 14.)
LEADING EDGE.—The foremost edge of an airfoil or propeller blado. (Also called” Entering

edge.”) (Fig. 1.)
LEAK DETECTOR.-An instrument which detects the presence of hydrogen and other light

gases in the air, and which can be adapted to find leaks in a container inflated with such
a g=,

LEEWAY.—The lateral velocity of an aircraft caused by horizontal air currents.
LEFT-HAND ENGINE.—(See Engine, left-hand.)
LENGTH OF FUSEIAGE.-(See Fuselage, length of.)
LENGTH, OVER-ALL. -($ee Over-ail length.)
LIFT.-The componont perpendicular to tho relative wind and in the l}lane of svmm~try of

LIFT

the total air force- on- an aircraft or airfoil. It nmst be specifie~ whet,hcr‘this ap~lies
to a complete aircraft or to parts thereof. (In the case of an airship this is often called
“Dynamic lift.”) Its symbol is L.

The “Absolute lift codlicie.nt” is CLas defined by the equation CL=~qs, in which

L is the lift, q is the impact pressure (=,, )1 V’ , and S is the eflcctive men of the surface

upon which the air forco acts.
WIRES, -(SeeWires, lift,)

.
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LOAD :
DE~m-The structure, power plant, and fixed equipment of an aircraft. Included in this

tked ecluipment are the water in the radiator and cooling system, all easentialinstruments
tind furnishings, fixed electric wiring for Iighting, heating, etc., and also, in the case of
tin aerostat, the amount of ba.liast mbich must be carried to assist in making a safe
landing.

Fum-Dead load plus useful ioad.
P.~~.—That part of the useful load from which revenue is derived, viz, passengers and

freight.
UsEF~~.—~e crew ~d passengers, ofl and fuel, ballast, ordnance and portable equipment.

LO.4J3, DYNAM10.-(See Dymrnk load.)
LOAD FACTOR.-The ratio of the breaking load of a member to the load u,nder conditions

of horizont aI steady rectilinear flight. .,

LOAD RING.-@ee Concentration rhg.)
LOBES.-Air inflated bags at the stern of a kite balloon designed to give it directional stability.

They”may act as fins or stabilizers. (Fig. 2.)
LOGARITHMIC DECREMENT.-The product h 2’ where k is the coefficient appearing in

the damping factor of dmnped harmonic motion and T’ is the period of the motion

(
L

)equal to ‘T .
P

(See Damped harmonic motion.)

LONGERON.—A for-and-aft member of the fr-m of an airplane fuselage or nacelle, usually
continuous across a number of points of support. (Fig. 1.)

LOOP.—A maneu~er in which the airplane describes an approximately circular path in the
plane of symmetry, the lateral axis remaining horizontal and the upper side of the
airphine remain@ on the im.ide of the circle.

MANEUVERABILITY.-That quality in an airplane which makes it possible for the pilot
to change its attitude rapidly.

MANON13TER PRESSURE.-Tlhe excess of pressure inside the envelope of an aaostat over
tha atmospheric pressure. In the case of an airship, the point of reference for the excess
of pressure is the bottom of the gas cell.

MINIMUM SPEED.-(See Speed, minimum.)
MONOCOQUE l?USEIAGE.-@ee I?uselage, monocoque.)
MONOPI.ANE.-b airplane which has but one main support~m surface, sometimes divided

into two parts by the fuselage. (F%. 6.)
MOORING BAND-A band of tape or vrebbiqg over the top of a kite balIoon to which are

attached the mooring ropes. It forms part of a mooring harness. (Fig. 2.)
MOORING COI!TIL-The grooved conical member wfich eng%~ with ~ hollow cone at the.

top of the mooring mast and provides the couplhg between the rigid airship and the
mooring mast. (F%. 4.)

MOORING CONE OUTRIGGER.-Tho member, usually tubular, which supports the moor-
i%ucone at the bow of the riggd airship. (Fig. 4.}

MOORING HARNESS-A system of bands of tape over the tap of a baitoon to which are
attached the mooring ropes.

MOORING LINE.-A line attached near the bow of an airship by which it may be secured
to the ground or to a mooring mast. (Figg. 3, 4, and 5.)

MOOR~TG LOOPS. —A system of cordage loops on the envelope of a kite bailoon for sus-
pending sand bagg.

.
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MOORING MAST.-A mast or tower at the top of which there is mounted a fitting so tbtit the
bow of an airship may bo secured. It is usually provided with a ladder or staircase and
8 p]atform at the top so that crew and passengers may enter or leave tho tiirahip,and
also with piping for the supply of fuel, gas; and water.

MOORING ROPES.—Lmes attached to the mooring harness of a balloon for use in securing
it to the ground. (Fig. 2,)

MULTIPLANE.-An airplane with two or more main supporting surfaces placed one above
another,

NACELLE.-An inclosed shelter for passengers or for a power plant. A nacelle is usually
shorter thrm a fuselage, and does not carry the tail unit.

NET:
FREE BALLOON.—A rigging made of ropes and twine shaped to the upper surface of the

envelope, which supports the weight of the basket, etc., distributing the load over the
entire upper surface of the envelope. (Fig. 11.)

A rectangular net of cordage used to restrain the envelope of a kiteINFLATION.—
balloon or airship“during inflation and before the car is attached.

RICXIIBALLOON.-A netting of cord, usually rmn.io,of small mesh which receives the first
lift from the gas cells and imparts this lift to a wire netting of coarser mesh, both being
fitted between the horizontals. (Fig. 4,) It maybe compared to the net of ufree balloon.

NONRIGID AIRSHIP.—(See Airship.)
NOSE CAP.-(See Bow cap,)
NOSE HEAVY.-The condition of an aircraft in which, in normal flight, the nose tends to drop

“ if the longitudinal control is released; i. e., the condition in which the pilot has to exert
a pull on the control stick or column to maintain the given altitude.

NURSE BALLOON.- (iSeeBdoon.)
NURSING TUBE.-AU elongated appendix or inflation sleeve”of the kite balloon which is

brought dowg to the basket and fitted with a quick connection coupling. This coupling
can be attached to a similar piece on a tube on the deck of the ship and gas may be sent
into the balloon within a few minutm after it has reached the deck. (Fig. 2.)

ORNITHOPTER.-A form of aircraft heavier than air deriving its chief support and propelling
force from flapping wings.

OSCILLATION, PIZUGOID.-A long-period oscillation characteristic of the disturbed longi-
tudinal motion of an airplane. This is referred to when it is said that an airplane” hunts,”

OSC!IIJATION, STABLE.-An oscillation whose amplitude decreases continuouaIy.
OSCILLATION, UNSTABLE.-An oscillation whose amplitude increases continuously till

the whole motion is changed.
OUTER COVER (Airship) .—The outside covering of the hull of a rigid airship, usually of

fabric. (Fig. 4.)
OVER-ALL LENGTIL-The distance from the extreme front to the extreme rear of an air-

craft, including the propeller and the tail unit.
OVERBXNG.-One-half the difference in the span of any two main supporting surfuces of an

airplane. The overhang is positive when the upper of the two main supporting surfaces
has the larger span, (Fig. 1.) .

P~TCAKE.-To” level off” an airplane at a greater altitude than in a normal landing, causing
it ta stall and descend with the wings at a very Iarge angle of attack and approximately
without bank, on a steeply inclined path.

PANEL (AEROSTAT) .—The unit piece of fabric of which the envelope of an aerostat is
made.

PANEL (WING PARTS).-A” separately constructed portion of a wing which is atttiched to
the remainder by bolts and fittings.
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PARACHUTE.-Am apparatus used to retard the descent of a falhng body by offering resistmoe
to its motion through the air. It is UEuallymade of light fabric, so that it may be packed
in a small space in such a manner that it will readily unfold when reIeased with a falling
body attached.

(Strictly speaking, not an airoraft.)
PARASITE RESISTANCE.-(See Drag.)
PATCH.—A strengthened or reimtorced flap of fabric, which is cemented to the envelope and

forms en anchor by which some portion of the structure is attached to the envelope.
(Fig. 12.)

.

PAY LOAD.-(See Load.)
PERFORMANCE CELKRACIIERISTICS (AIRPLA2YE) :

(a) bftcximum and minimum speed at various altitudes.
(b) Rates of cIimb at various aItitudes.
(c) Time to climb to various altitudes.
(d) The service ceilimg.
(ej The absolute ceiling.
@ The landing speed or minimum speed.
[g) Power plant characteristics corresponding to above.

PERFORMAIICE CHARACTERISTICS (AIRSHIP) .—In general:
(a) Maximum speed at various altitudes.

.

(b) Maximum altitude attainable with ddnite weight relations and bellonet volume’ (if
fitted).

(c) Endummce at full and half power.
(d) Static ceiling.
(e) Dynamic lift under specfied conditions.

PERFORMANCE TESTING.-The process of determiningg performance characteristics.
PERIOD.—The time taken for a complete oscillation.
PERMEiYBILITY.-The measure of the rate “of ~usion of gas through intact balloon fabric;

usualIy =preased in liters per square meter of fabric per 24 hours, under standard con-
ditions of pressure and temperature.

P13UGOID OSC~TION.-(&e Oscillation, phugoid.)
PILOT.-An operator of aircraft. This tam is applied regardless of the sex of the operator.
PILOT B.4LLOON.—(&e Balloon.)
PITCH, ANGLE OF.—(See Angie of pitch.)
PITCH OF A PROPELLER:

(a) Prrcm, hROD~wc. —The distance a propeller would have to advance in one revolu-
tion in order that the torque might be zero. Its symbol is p,.

(b) PrroH, EFFEcrrrvE.—’llie dktance an aircraft advancw along its flight path for one
revolution of the propeller. Its symbol is p~.

(c) PITOH,GEOMXWOW.—The distance an element of a propelIer wouId “advance in one
revolution if it were moving aIong a helix of slope equal to its blade angle.

(d) PITOH,M2aAMGommmuoa.-The mean of the geomehical pitches of the several
elements. Its symbol is pg.

(e) PITOH,&mm-.—The geometrical pitch taken at two-thirdz of the radiuz. (Also -
called nominal pitch.) Its symbol is P*. ‘

~fl PITCH,llaTu~.-The distance a propeller wouId have to advsnce in one revolution
in order that there might be no thrust. (Also crdled experimental mean pitch.)
~ts symbol is p,.

PITCH RATIO.—The ratio of the pitch to the diameter. .
PITCH SPEED.—The product of the mean geometrical pitch by the number of revolutions

of the propeIler iR unit time; i. e., the speed the aircraft wouId make if there were no slip. ,
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PITOT TUBE.—A cylindrical tube with an open end, designed to be used with the open end
pointing upstream to detect the impnct pressureof a fluid stream. When used on aircraft
it is associated either with a closed coaxial tube surrounding it, or with a closed lmbc
placed near it and parallel to it. The associ~ted tube htis perforations in its side, and the
riirinside is subjected to static pressure, m distinct from impact pressww. The speed of
the fluid can be determined from the difference between the impact pressure and the
static pressure, as read by a suitnble gauge. (Fig. 7.)

PLY WOOD,—A product formed by gluing together two or more layers of veneer.
PONTOON. —(See Float.)
POWER LOADING.—The gross weight of an airplane fully loaded divided by the normal

brake horsepower of the engine computecl for air of stanclard density, unless otherwise
stated.

PRESSURE, DYNAMIC.-(See Dynamic pressure.)
PRESSURE, MANOMETER. -(S’ee Manometer pressure.)
PRESSURE, NOZZLE .—The apparatus which, in combination with n gauge, is used to mensure

the pressure due to speed through the fiir. 1t may be a I?itot or a. Venturi tube, or a
combination of the two, Pressure nozzles of various types are tilso used in yuwmetws
and other instruments.

PRESSURE TUBE.—A tube fitted to the side of an envelope or gas brig, to which u pressure
gauge may,be attaohed.

PROFILE.-(See Airfoil section.}
PROOFING. —Material incorporded in the fabric of an nerosttit at the time of mrmufucture,

to increase its resistance to the weather and to pre~ent the passage of gas.
PROPELLER AREA, PROJECTED.-The total disk area less that portion extending 0.2

of the radius from the axis of the shaft.
PROPELLER BLADE.-(See Blade face; Blade back; Blade width ratio.) ~g. 1.)

PROPELLER BLADE, ANGLE OF.—(See Angle of propeller blade.)
PROPELLER BLADE AREA.—The area of the blade face, exclusive of the boss and the root;

i. e., of a portion which is usualIy takeri as extending 0.2 of the radius from the axis
of the shaft.

PROPELLER BLADE, ASPECT RATIO OF.—(See Aspect ratio of propeller blade.)
PROPELLER BOSS.—The central portion of a propeller in which the hub is mounted. (Fig. 1.)
PROPELLER CAMBER RATIO.—The ratio of the maximum’ thickne.wof a propeller section

to its chord.
PROPELLER DISK AREA, TOTAL.-The totul area swept by a propoller; i. c., the nreu

of” a circle having a diameter equal to the propeller diameter,
PROPELLER EI?FICIENCY.-T1]O ratio of thrust power to power output of u propeller.

Its symbol is T.
PROPELLER IHJB.-The mettil fit~ing insertecl in a woodon propeller for the purposo of

mounting. it on the engine shaft. (Fig. 1.)
PROPELLER. J.NTERFERBNCE.-T11O amount by which the torque and thrust of u propeller

are changed by the modification of the air flow in tho slipstream prwluced by bodies
placed near the propeller, such as the engine, radiator, etc.

PROPELLER ‘LOAD CURVE.-A curve representing engine power necessary to drive any
given propeller at various speeds. The power required varies directly as the cube of

T7

the speed in R. P. M., providecl the ratio $D remains constant.

PROPELLER PITCH. —(See Pitch of a propeller.)
PROPELLER, PUSHIIR. –A propelIer which is placed at the rear end of its shaft and pushes

against the thrust bearing.
. PROPELLER RAKE.—The angle which the line joining the centroids of the’ sections of a

propeller blade makes at the axis, with a plane perpendicular to the axis,
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PROPELLER ROOT.-That part of the”propeller Made near the boss. .
PROPELLER SECTION.-A cross-section of a propeller blade made at my point by a plane

perpendicular to the blade axis. .-
PROPELLER THRUST.-The component paraIIel to the propelhm axis of. the tohd air force

on the propeller. Its symbol is T.
PROPELLER TORQUE.-The moment produced on the propeller by the engine shaft. Its

symbol is Q.
PROPELLER, TRACTOR.—A propeIlor which is placed at the forward end of its shaft and

pulls on the thrust bearing.
PROPELLER WIDTH RATIO, TOTAL.-The product of blade tidth ratio at the point of

maximum blade width by number of blades.
PURITY (.OFHYDROGEN OR OTHER AEROSTATIC GAS) .—The ratio of the pressureof the

hydrogen (or other aerostatic gas) in the container to the total pressure due to all the
contained gases.

PUSHER .~RP~~~.—.$n ~]ane ~itll the prope]]er or propellers in the rear of the main Sup-
porting surfaces. LFigg.9 and 14.)

PUSHER PROPELLER.-(S’W Propeller, pusher).
Q~T.UIRUPLANE.-.\n airplane with four nmin supporting surfnces, placed one above mother.
RACE ROT.JTION.—The rotation of the air influenced by h propdler. This rotation is much

more marked in the slipstream thun in front of the propeller.
R.%DLU ENGINE.—(See En@ne, radial).
RAICE.-The cutting away of the ~~ tip at an amgleso that the plan form of the main sup-

porting surfaces is trapezoidal. The amount of rake is measured by the acute aqgle
between the str&Uht portion of the w-@-tip ?mtline and the plme of symmetry. The
rake is positire when the trai@ edge is longer than the leadi~~ e~~e. (F%. 1.)

RAKE, PROPELLER. -(5’ee Propeller rake.)
RATE OF CL131B.-The vertical component of the airspeed of an aircraft; i. ~., its ~ertical

velocity with reference to the air.
RATE-OF-CLIMB ?@TER.--ti instrument to measure the vertical component of the -relocity

of an aircraft. Most rate-of-climb ruetem depend on the rate of ch~we of the atmos-
pheric pressure.

RELATIVE V71ND.-l%e motion of the air with reference to a body; i. e., its motions as
observed by a man at rest on the body. The direction and velocity of the relative
wind, therefore, me found by addirg two -rectors, one be~m the velocity of the air with
reference to the earth, the other being equal and opposite to the velocity. of the body
-ivithreference to the earth.

RESIST&SCE DERIVATIVES.—Quantities expressing the -n.riation of the forces and mo-
ments on aircraft due to disturbance of steady motion. ~ey fo- the experiment~
basis of the theory of stability, and from them the periods and damp~w factors of air-
craft can be calculated. In the general case there are 1S translator and 1S rotary
derivatives.

RoT~R~.—Resist ante derivatives expressing the -rmiation of moments and forces due to
small cha~mesin the rotatiomd velocities of the aircmft.

Trt.ixsuToEy.-Resistance deriratires &%pressingthe rariation of moments and forces
due to small increases m the translational ~elocities of the aircraft.

Lcmmrcmm&.-Resistance derivatives expressing the variation of moments and forc&
due to small increases in the Iongitudid, normal, and pitthing -velocities. -

L~’rmz~L.-Resistance deriratiwe expressing the mriation of moments and forces due
to small increases in the lateral, yawing, and rolling velocities.

RESTORING 310MEXT.—(See Right@U moment.)
REYERSE TURN.—A rapid maneu~er to re~erse the direction of flight of an airplane, made

by a half loop and half roll.

. —
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REVOLUTIONS, MAXIbfUM.-The maximum number of revolutions per minute that may
be maintained for periods not less than five minutes,

REVOLUTIONS, NORMAL.-The highest number of revolutions per minute that may be
maintained for long periods.

. .
REYNOLDS NUMBER.-A name given the fraction ~~ in which

p is the density of the air;
V is the relative velocity of the air;
1is a linear dimension of the body;
~ is the coefficient of viscosity of the air.

RIB. —(See Wing rib,)
RIGCIER.-One who is emplo~ed in assembling and aligning aircraft,
RIGGING.—The assembling, adjustkg, and aligning of the parts of an airplane, or the attach-

ment and adjustment of the car, rudders, valves, controls, etc., of an airship.
RIGHT-HAND ENGINE. -(ISee Engine, right-hand.)
RIGHTING MOMENT (or RESTORING MOMENT) .—A moment which tends to restoro

an aircraft to its previous attitude after any small rotational d~placement.
RIGID AIRSIZU?.-(See Airship.)
RIP CORD.-The rope running from the rip panel to the car or basket, the pulling of which

tears off or rips the rip panel and causes immediate deflation.
RIP PANEL.-A strip in the upper part of the envelope of a balloon or semirigid or nonrigid

airship which is torn off or ripped when immediate deflation is desired. (Figs, 2 and 3.)
ROLL, ANGLE OF.—(i5’ee Angle of roll.)
ROTARY ENGINE.-(See Engine, rotary.)
RUDDER.—A movable auxiliary surface, usually attached at the rear end of an aircraft,

tic function of which is b impress a yawing moment upon the aircraft. (Figg. 1, 3, 4,
and 5.)

RUDDER ANGLE. -(See Angle, rudder).
RUDDER BAR.-The foot bar by means of which the control cables leading to the rudder

are operated. (Fig. 1.)
RUDDER TORQUE.—The twisting moment exerted by the rudder on the fuselage. The prod-

uct of the rudder area by the distance from its center of area to the axis of the fuseh.ge
may be used as a relative measure of rudder torque.

RUNWAY (HANGAR FOR SEAPLANES) .—A flrrn inclined suiface leading from” the
entrance of a hangar for seaplanes into the water. Seaplanes are beached on this surface
and drawn up it for storage in the hangar.

RUNWAY (LANDING FIELD).—A smooth and elongated area on a landing fieId along
which the airplanes alight and take off. Also, a temporary surface erected on a landing
field when it is muddy or soft to facilitate the take-off and alighting of airplanes.

SAFETY, FACTOR OF.—The ratio of the breaking load of a member to the maximum load
which can occur in actual use under specific conditions.

SAFETY LOOP.—A loop formed immediately outside the fitting, through which the rip cord
emerges from the bottan of an aerostat. Before the rip panel can be opened by the rip
cord, the fastening of this safety loop must be torn off by a strong pull on the cord.

SAG.—A distortion of an airship in which the longitudinal axis becomes concave upward; or
both ends rise.

SEAPLANE.—An airplane designed to rise from and alight on the water.
BOATSEAPLANE(or FL~~ BOAT).—A form of seaplano having for its central

portion a hulI or boat which provides flotation in addition to serving as a fuselage,
It is often provided with auxiliary floats or pontoons for lateral support on the
water. (Fig. 9.)

F~AT SmP~ANE.—A form of seaplane fitted with one or more floats or pontoons
instead of a hu!l. (Fig. 10.)
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SE2KIl%lG~ ~~~.—(&w tip.)
SHE~THING.-(5’ee Tippiqg.)
SIXED.-A shelter for housing airships.

FORAERONAUTICS. 6S9

SHIPPLA.NE.-A landplane desigged to rise from and tdight on the deck of a ship.
SHOCK ABSORBER.—A spriqg or elastic member, desigged to prevent the imposition of large

cwcelerationson the structure of the airplane when landing or taking off. Shock absorbers
are usually interposed between the wheels, floats, or tail skid, and the remainder of the
airplane to secure rediency in landhg and taxying. (F%. 1.)

SIDE SLIPPING. -F@ht in which the lateral h is inclined and the airplane has a com-
ponent of velocity in the direction of its lower end. When it occurs in connection with
a turn it is the opposite of skidd@ (q. v.).

SKID FINS.—Fore-and-aft vertical surfaces, usually placed above the upper wings, designed
to provide vertical keel surface and so to increase lateral stability. (Figs. 9 and 10.)

SKIDDING. +liding sidewise away from the center of imrvature when turning. It is usually
caused by banking insufEciently, and is the opposite of side slipping (q. v.).

SKIDS. -Runners used as members of the landing gear and designed to aid the aircraft in
landing or taxying.

Ta Srrm.-A skid used to support the tail when in contact with the ground. ‘(F%. 1,4,
6, and 14.)

WmG Sin-.-A skid placed near the w-@ tip and designed to protect the wing from con-
tact with the ground. (l?ig. 1.)

SKIN FRIOTIOX.-The tangential component of the fluid force at a point on a surface.
SLIP.-The difference between the mean geometrical pitch tmd the effective piti. Slip is

usutiy expressed ss a percentage of the mean geometrical pitch.
SLIP FUNCTION.-The ratio of speed of advance through the undisturbed sir to the product

of propeller diameter by the number of revolutions in unit time. The slip function is ~

()
the primsry factor controlling propelIer performance, i. e., & .

SLIPSTRE.$M.-The stream of air driven astern by the propeller. (The indraft is sometimes
included also.)

SOAR-TO gain, or at least not lose, altitude whiIe flying without engine power.
SOUNDING B.XLLOON.-(See Balloon)
SPAN (AIRFOIL) .—The lateral dimensions of an airfoil, i. e., its dimension perpendicular

to its chord. Its eymbol is b.
SPAN (AIRPlA?K13) .—The maximum distance measured paraIIel to the lateral - from

tip to tip of an airphne inclusive of aiIerons. ~~. 1.)
SP.!RS.—(See ‘ii@ spars.)
SPEED, C!RITICAL.-The low&t speed of au airplane at which control can”be maintained.
SPEED, l.IINRKtEi-The lowest steady speed which can be maintained by an airplane in

level flight, with any throttle settirqgwhatever.
SPIN. -.* maneuver consisting of a combination of roII and yaw, with the longitudinal axis

of the airplane incIined steeply downward. The airphme descends in a helix of huge
pitch and -rery small radius, the uppm side of the airplane be~~ on the inside of the
helix, and the a.gle of attack on the irmer W& being maintained at an extremely large
value.

SPINNER.-A fairii~, usually made of sheet metal and approximately conical or paraboIoidal
in form, which is attached to the propeller boss and revolves with it. (Fw. 1.)

SPIRAL INSTABILITY.-(&e Stability.)

—
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STABILITY. —That property of a body which causes it, when dkturbed from a condition of
equilibrium or steady motion, to develop forces or moments of such a character as to
tend to restore the body to its origimd condition.

AuTom4mc.-%abfity dependent upon movable control surfaces automatically operated
by mechanical means.

lmnmENT.-%ability of an aircraft due solely to the disposition and arrangement of its
fixed parts; i. e,, that property which causes it, when disturbed, to return to its normal
attitude of flight without the use of controls or the interposition of any mechanical
devices.

DIREoTroN.4Lqtability with reference to rotations about the normal axis; i. e., an airy
plane possesses directional stability in its simplest form if a restoring moment comes
into action when it is given a small angle of yaw. Owing to symmetry, directional
stabiiity is closely associated with lateral stabiIity.

LA’rEwL.+%abtiity with reference to disturbances involving rolling, yawing, or side
slipping; i. e., disturbtmcos in which the position of the plan~ of symmetry of tho ~iir-
cruft is affected.

LoNGITuD1~AL.=tability with reference to disturbances in @ piano of synmetry; i. e.,
disturbances involving pitching and variation of the lrmgitudimd and nornml velocities.

SPIRAL INSTABILITY.-A.type of instability inherent in certain tiirpltineswhich becomes
evident when the airplane, as a result of a yaw, assumes too gretit u bunk, and side slips;
the bank continues to increase and the radius of the turn to decrease.

STATIOALSTABrmrY.-%ability of such a character that, if the airplane is displaced slightly
from its normal attitude by rotation about an axis through its center of gravity (as may .
be done in wind tunnel experiments), moments come into play which tend to return the
airplane toward its original attitude.

DYNAMICALSTABIUT~.-+tability of such a character that, if the nirplane is displaced
from steady motion in flight, it tends to return to that steady stato of motion, the oscil-
lations due to restoring moments being damped out.

ln a general way, the difference between static stability and dymunica[ stability is
that the former depends on restoring moments alone, while the latter includes tho action
of damping factors.

STABILIZER.—A norrmdly fixed surface at the rear end of an aircraft, approximately parrdle[
to the plane of the longitudimd ~nd lateral axes, whose function is to stabilize the pitching
motion. (Also callecl “Tail phme.”) (Fig. 1.)

STABILIZER, MECHANICAL-A mechanical device to prevent an aircrnft from dcpnrting
from a condition of steady motion, or, in case such a motion is disturbed, to restore it to
its steady state. Includes gyroscopic stabilizers, pendulum stabilizer+ inertia stabilizers,
etc.

STABILIZER SE’ITING, ANGLE OF.—(S’ee Angle of stabilizer setting.)
STABLE OSCILLATION.-(See Oscillation, stable.)
STAGGER.-The amount of advance of the leading edge of an upper wing of /Lbipkmc, triplane,

or multilane over that of a lower, mpresqed either as percentage of gup or in degrees of
the angle whose tangent is the percentage just referred to. It is considered positivo
when the upper ‘wing is forward, and is measured from the leading edge of the upper
wing along its chord to the point of intersection of this chord with a line drmm pcrpm-
dicular to the chord of the upper wing at the leading edge of the lower wing, W lines
being drawn in a plane parallel to the plane of symmetry. (Fig. 1,)

STAGGER WIRES.-(SM Wires, stagger,)
STALLING.-A term describing the condition of an airplane which from any cuuse lww lost

the air speed necc wiry for control.
STATIC
STATIC

CEIL~NG.—(,7ce Ceiling, static.)
THRUST.— The thrust developed by a propeller when rotating nt a fixed point.

.
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STATION.-A te~m used to denote the location of a framing attachment in a fuseIage or s
nacelle (strut points in a trussed fuselage, bulkhead points in a monocoque or mincer
fuselage).

STATOSCOPE.-b instrument used to dehxk the existence of the minute changes in atmos-
pheric pressure corresponding to small vertical motions of an aircraft.

ST.%Y.-A wire or other tension member; for emunple, the stays of the wing and body trussing.
(F@ 1.)

STEP.—A break in the form of the bottom of a float or hull desigged to assist in securing a
dynamic reaction from the -miter.

STICK CONTROL.-(&e Control stick.)
STREAMLINE.-The path of a small portion of a fluid relative to a did body with respeot

to which the fluid is mowing. The term is oommonly used only of such flows as are
not eddying, but the distinction should be made clear by the context.

STREAMLINE FLOW.-Flow past a solid body without any discontinuity in the pressure
or velocity distribution.

STREAMLINE FORM.-A qolid body which produces streamline flow.
STRUCIXIRAL DRAG.-(&e Ikg.)
STR~.-—A impression member of a truss frame. For instance, the vertical members of

the wing truss of a biplane (interpIane struts) and the short vertical and horizontal
members separating the longerons (q. v.) in the fuselage. (Figs. 1.)

STRUT, DRAG.—(See Drag strut.)
SITPERCHARGED ENGINEE.-(&w Engine, supercharged.}
SUTERCHXRGER.-A device for compressing the air supply of aircraft enggee, “usually

intended ta maintain normal sea-level pressure at the carburetor for all altitudes below
a designed Iimitirg value.

C!EN~~AL-tiE. —A supercharging device compris~u one or more high-speed rotors
operat@ in a casing provided with diilusion vanes and, usud.ly, SISOwith entry guide
vane9.

F~K-TYPE.-.A supercharging device comprising one or more h~h-speed fan rotors oper-
at~w in a casing not provided with diffusion or entry vanes.

POSITIVEBLOWER-TYFE.-A supercharg~a device comprisii~ one or more relatively
slow-speed rotors revol~ in a stationary c=e in such a.way as to provide a positive
displacement.

J?OSITCVEDICCWZ~—T%?E.-Asupercharger driven at a &ed*peed ratio from the engine
shaft by gears or other positive mew=.

SUPPORTING SURFACE, MAIN.—A set of vings, extendirg on the samo general level
from tip to tip of an airplane; e. g., a.triplane has three main supporthg surfai%s. The
main supporting surfaces include the ailerons, but no other surfaces intended primarily
for control or stabiliz@ purposes.

SURFACE, BAIA.NCED.-(See Balanced surface.)
SURFACE, CONTROL.-(% Cantrol surface.)
SURFACE, MAIN SUPPORTING.-(&’ee Support~@ surface, main.)
SUSPENSION BAND.-The horizontal fabric band securely f=i=ed to a bakm or airship,

to which are attaohed the main suspensions of the basket or car. (Figs. 2 and 5.)
SUSPENSION BAR.-A wooden bar b which the supporting ropes of the car of a balloon

are secured, fitted also with ropes and toggIes for attaching to the car suspensions from
the balloon. (Also called “Trapeze bar.”) . (F@ 2 ud 11.)

SUSPENSION LINES-The system-of lines, either cordage or metaI, which supports weight
attached to the envelope of a balloon or airship. (Figs. 2, 3, 5, tmd 11J

sUSPENSION ‘WINCH.-@ee Winch suspension.)
SWEEP BACK.—The acute mgle between the lateral axis of an airplane and the projection

of the Ieading edge of the VV=Oon a plane which includes the lateral and longitudinal
axes. (Fig. 1.)

5S00S48--42

—
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TAIL 1300M.-A spar or outrigger connecting the tail surfaces and main supporting surfaces,
(Fig. 14.)

TAIL DROOP.—A deformation of tin airship in which its longitudinal axis bends downward
at the after end.

TAIIJ GROUP (or TAIL UNIT) .—The stabilizing and control surfaces at the rear end of
an aircraft, including stabilizer, fin, rudder, and elevator. (Also called “Empennage.”)

TA1L HEAVY.—The condition of un aircraft in which, in normal flight, the tail tends to
sink if the longitudinal control is released; i. e., tho condition in which the pilot lMS
to exert a push on the control stick or column to maintain the given attitude.

TAIL PIANE.-(See Stabilizer.)
TAIL SKID.-(&e Skids.)
TAIL SLIDE.—TIM backward and downward motion, tail first, which certain airplanes may

be made to take after having been brought into a stalling position by a stiep climb.
TAIL UNIT.-(S’eti Tail group.)
TAND13M AIRPI.ANE.-AI airplane with two or more sets of wings of substantially the

same area (not including the tail unit) placed one in front of the other and on &bout
the same level.

TAXI.—TO run an airplane over the ground, or a seaplane on the surface of water, under its
own power.

THIMBLE.-A grooved ring of circular or heart-shaped form, generally of metal, which is
inserted in the eye of a rope or wire to prevent chafing.

THRUST l?ACE.-(See B1adeftice.)
THRUST, PROPELLER.-(See PropelIer thrust.)
TIPPING (PROPELLER).—A sheet metal (or equivalent) protective covering of the bhide

of a propeller near the tip, extended a short distance along the trailing edge and a con-
siderable distance along the leading edge, (Fig. 1.)

TOGGLE.-A short crossbar of wood or metal, having a shouldered groove, whioh is fitted
at the end of a rope at right angles to it. It is used for obtaining a quickly detachable
connection with an eye at the end of another rope. (Fig. 2.)

TORQUE, PROPEllLER.-(See Propeller torque.)
TORQUE, R’U’I)DER.-(See Rudder torque.)
TOTAL PROPELLER WIDTH R.ATIO.-(See Propeller width ratio, total.)
TRACTOR AIRPLANE.-h airplane with the propeller or propellers forward of the main

supporting surfaces. (Figs. 1, 6, and 10.)
TRACTOR PROPELLER,—(i3ee Propeller, tractor.) .
TRAIL ROPE.—(See Drag rope.)
TRAILING EDGE.—The rearmost edge of an airfoil or propeller blade. (Fig. 1.)
TRAJECTORY BAND.-A band of webbing carried in a curve over the tip of the cnvelopc

of an airship to distribute the stresses due to the suspension. (Fig. 13.)
TRAPEZE BAR.—(See Suspension bar.)
TRIPLANE.-h airplane with three main supporting surfaces, placed one above another.
TURN. INDICATOR.-An instrument indicating when the direction of the line of flight, or

of its projection on a horizontal plane, is changing,
TURN METER.-An instrument similar to a turn indicator but which gives quantitatively

the rate of turn in terms of the angular velocity or the radius of curvature.
UNSTABLE OSCILLATION.-(See Oscillation, Uniiable.)
USEFUL LO.AD.-(&e Load.)
V WIRES.—The lower lines of the winch suspension of the kite balloon. They meet at the

junction piece and form V’s, hence the name. (Fig. 2.)
VALVE, AUTOWTIC.-A spring-controlled safety valve fitted to an ~envelope or gas bag

for the purpose of preventing excewive internal pressure. (Figs. 4 and 6.)
VALVE COVER.-(See Bonnet.)

-. \“

VARLABLE COMPRESSION ENGINE.-(Se2 E@@ vtiable compression.) . “-
. .-
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Y~NEER.-Thin sheets of wood, either sliced with a Me or sawed.
VENTURI !ITIBE.-A short tube with @ring enda and a ~constriction

643

between them, inta
which a side tube opens. When fluid %ws through the venturi, there is a reduction of
pressure in the constriction, the amount of the reduction being a function of the velocity
of flow. The reduced pressure may be measured by meags of the aide tube. (Fig. S.)

The Venturi is usually combined with a Pitot tube or with one givirg static pressure,
to form a pressure nozzle, which may be used to determine the speed of an aircraft
through the air.

f“ERTIM13TER.-An instrument indicat@ on a scale the .mirmte chamgea of atmospheric
pressure correspond@ to small vertical motions of aircraft.

WARP.-TO chaqge the form of a wing by twiatiq it. Warping is sometimes used b mak-
tain the lateral eqdibrium of an airplane.

W&3H.-The disturbance in the air produced by the passage of an &foil. (Also called the
“wake,” “m the general c~e for any solid body.)

‘iV.ASHIN.-Permanent warping of the W@ which resnlts.in an increase in the angle of attack
near the tip.

‘iVASHOUT.-Pmnanent warping of a wing which results in a decrease in the nngle of attack
near the tip.

WEIGHT, DISCHARGEABLE.-(5’ee Dischargeable weight.) ~
WEIGHT PER HORSEPOWER.-The dry weight of an engine divided by the normal horse-

power. “
ITEEEL CONTROL.-@3ee Control column.)
‘WIDTH RATIO.-(&e Propeller width ratio.)
WINCH SUSPENSION.—The rig~a by means of which the drag of the kite balloon is tram-”

mitted from the envelope ta the towing or traction cable. (Fig. 2.)
WIND CONE.-A sleeve of light fabric shaped like a truncated cone when inflated and sus-

pended by one end from a rigid support. ‘When suitably suspended, if there is a wind
it standa out nedy horizontally and indicates its direction, or in the absence of a ad
it is nob inflated and thus indicates the fact.

TTIND, RE~TIVE.-(See Relative wind.)
WIND TUNNEL.-h. elongated chamber through which a steady air stream may be drawn

by a suction fan. Models of airfoils of aircraft or of propellers may be placed in the
middle portion of the tunnel, caUed the experimental chamber, and supported by suit-
able balances placed outside the air stretm, so that the forces, moments, etc., due to
the moving air may be measured.

WINDMILL--k air-driven screw fitted with blades somewhat similar to those of a propeller
and used to drive auxihary apparatus.

WING.-The portion of single main supporting surface on either side of the plane of sym-
metry; e. g., a biplane has four wings. (Figg. 1, 9, 10, and 14.),

WING DRAG.—(S~ Drag.)
WING LOADINTG.-The gross weight of an airpkme, fully Ioaded, divided by the area of the

‘ supporting surface. The area used in computing the wing loading should include
ailerons, but not the. stabilizer or elevators.

WING RTB.—A fore-and-aft member of the wing structure of an aiqiane, used to give
the wing section its form md b transmit the load from the fabric to the spars. (Figs.
1 and 15.)

RIB, CO~PRESSION.-A heavy rib designed b have the above functions and also to act
as a strut opposing the pull of the wires in the intern~ drag tm. (Also calIed
“ Drag strut .“) (Figs. 1 and 15.)

RIB, Fomnm OR FALSE.—.4n incomplete rib, frequently consisting only of a strip of wood
extending from the leading edge to the front spar, which is used to assist in maintaining
the form of the wing where the curvature of the airfoil section is sharpest. (Figs.
1 and ! 5.)
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WING SETTING, ANGLE OF.—(S’ee Angle of wing setting.)
WING SKXD.-(See Skids.)

.-

WING SPARS,—The principal transve~e structural members of the wing assembly of an
airplane. (Figs. 1 and 15.)

WING TRUSS.-The framing by which the wing loads of m airplane are transmitted to tho
fuselage; comprises struts, wires, cables, tie-rods, and spars.

W lRE.—Tn aeronautics refers specticaIly to drawn solid wire.
WIRES, ANT131RAG.-Wires designed primarily to resist forces acting parallel to the chords

of the wings of’ m airplane and in the same direction as the direction of flight. They
are, in general, inclosed in the wings. (Fig. 1.)

WIRES, ANTILIFT,-Wires. designed primarily to resist forces in the opposite direction to
the normal direction of the lift, rmd to oppose the lift wires and prevent distortion of
the structure by overtightening of those members. (Somotimes called “Landing ,
wires.”) (Fig. 1.)

WIRES, DRAG.—AlI wires or. cables designed primarily to resist drag forces.
I~TEBNALDWG WIRES are concealed inside tho wings. (Fig. 1.)
EXTERNALDRAGWIRESrun from a wing cell to the nose of the fuselage or some other part

of the airplane. (1’ig. 1.)
WIRES, LIFT.-The wires or cables which transmit the lift on the outer portion of the wings

of an airplane in toward the fuselnge or nacelle. These wires usually run from the top
of an interplane strut ta the bottom of the strut next nearer the fuselage. (Fig. 1.)

WIRES, STAGGER.-Wwes connecting the upper and lower surfaces of an airplane and lying
in planes substtintidly parallel to the pkme of symmetry. (Also called “Incidence
wires.”) (Fig. 1.)

YAW, ANGLE OF.—(See hgle of yaw.)
YAWMETER.-An instrument giving by direct reading the angle of yaw.
YOKE.-(&e Control column.)
ZERO LIFT ANGLE.—(See Angle, zero lift.)
ZERO LIFT LINE.-A line through the traiIing edge of an airfoil section parallel to the

direction of the wind when the lift is zero.
ZOOM.-TO climb for a short time at an angle greater than that which can be maintained in

steady flight, the airplane being carried upward at the expense of its kinetic energy.
This term is sometimes used a$ a noun, to denote any sudden increase in the upward
slope of the flight path.
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NOMENCLATURE FOR AERONAUTICS.

PARTII.

NOMIKWIATURE BY DIVISIONS.

A. GENERAL TERMS.
AERONAUTICS.-The science and art of self-sustained flight in air.
AlllCRAITl!.-hy man-carrying device or structure designed to be supported by the

air, making use either of buoyancy or of the dynamic action of the air.
.lEROSTATION.-The art of operatiqg lighter-than-aircraft.
A171ATION.—The art of operating hemier-than-aircraf t.
.KERODYNAMI@.-The branch of dynamics which treats of the motion of air and

other gaseous fluids, and of the forces on solids in motion relative to such fluids.
AEROSTATICS.-The science that treats of the equilibrium of gaseous fluids and of

solid bodies immersed in them.
As an aeronautic term it relates to those properties of lighter-than-aircraft which

are due to the buoyancy of the air.
AIRTVAY.-b aerial highway, developed by the provision of landing fields, radio

stations, etc., for transportation between three or more traflic centers or extending
across a large geographical area.

Xlll ROUTE.-b aerial highway between two trdic centers, or leading from a
tfafiic center into an airway.

AIRPORT.-The terminal of an airway.
CROSS-COUNTRY FI.JGHT-A flight starting at one landing field and terminating

at another not within gliding distmce of the former.
PILOT.-An operator of aircrxft. This term is applied regmdless of the sex of we

operator.
B. TYPEIS OF AIRCRAFT.

AEROSTAT.-h aircraft whose support is chiefly due to buoyancy, its interior being
occupied in the main by one or more bag- or cells fled with a gas lighter than the
surrounding air. Same as lighter-than-air craft.

AIRPIANE.-A mechanically driven aircraft heavier than air, fitted ‘tith fied wings,
and supported by the dynamical action of the air.

GLIDER .-A form of airwwft aimikr to an airplane, but without a power plant.
HELICOPTER .-A form of aircraft heavier than air whose chief support in the air is “

derived horn the vertical thrust of propellers.
IWIIE.-A structure heavier than air, without other propelling means than the towline

pull, the support being derived from the wind moving past its surfaces.
ORNITHOPTER.-A form of aircraft heavier than air deriving its chief support and

propelling force from flapp~~ wingg.
PARAC131JTE.-An apparatus used to retard the descent of a fall@ body by offering

resistance to its motion through the air; usually made of light fabric, so that it may,
be packed in a small space in such a manner that it will readily unfold when reIeased
with a falling body attached.

(Strictly speaking, not an aircraft.)
e45

.-

.
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C. TYPES OF AER08TA T8.
AIRSHIP.—An aerostat provided with a propelling system and with means of con-

trolling the direction of motion. If its power plant is not operating, it acts like a
balloon.

NONRIGID.-&.I airship whose form is maintained by the internal pressure in the
gas bags and ballonets. (Fig. 3.)

RIGJD.-&I airship whose form is maintained by a rigid structure. (Fig. 4.)
SEMIRIGID.—An airship whose form is maintained by means of a rigid or jointed

keel, in combination with internal pressure in the gas containers and ballonets.
(Fig. 6.)

BALLOON.—An aerostat the form of which is nmintained by the pressure of a con-
tuineclgas lighter than the surrounding air, and which has neither power plant nor
means of controlling the direction of flight in a horizontal plane.

BARRAGE.*—Asmall captive balloon, used to support wires or nets which are
intended as a protection against attacks by airplanw.

~APTIVE.—A balloon restrained from free flight by means of a cable attaching it
to the earth.

FR~E.—A balloon, usutilly spherical, whose ascent and descent muy be controlled
by use of ballast or with a loss of the conttiined gas, and whose direction of
flight is determined by the wind. (Fig. 11.)

KITE.-&I elongated form of captive balloon, fitted with lobes to keep it headed
into the wind, and usually deriving increased lift due to its =is being inclined
to the wind. (Fig. 2.)

~TJRSE.*-A small balloon made of heavy fabric, omployod as a portable means
for storing ga9.

I?ILoT.*-A small balloon sent up to show the direction tmd speed of the wind.
SOUNDING.*—Asmall balloon sent up without passengers but with recording

meteorological instruments.
D. TERMS RELA TIM? TO AEROS TA Tf7.

(a) OPERA TION.
INFlL4TION.-The act of filling a balloon or airship with gtis in preparation for

flight.
INFLATION MANIFOLD.-A metal connection with numerous inlets which per-

mits the passage of gas at one time from a number of sources—either cylinders or
gas holders-to the main inflation tube.

GASSING-The operation of replenishing the balloon with’ fresh gas to increase its
purity or to make up for loss of gas due to leakage.

DEl?LATION.-The act of rernotig gas from an aerostat,
DEFLATION SLEEVE,-A sleeve or appendix fitted on the lower lobe of a kite

balloon and used to permit the rapid escape of the air in the lobes when the balloon
is hauled down. (Fig. 2.)

BALLAST.-by substance, usually smd or water, taken in a balloon or airship and
intended to be thrown out, if necessary, for the purpose of reducing the load carried,
and thus altering the aerostatic relations. (Figs. 4 and 6,)

DRAG ROPE.—A long rope attached by one end to a toggle in the concentration
ring of a free balloon, and which can be hung overboard so as to act w a brake
and a variable ballast in making a landing. On airships a simdar rope is used as a
grab or mooring line by the landing party, and is sometimes cded the grab line.
fhune as Trail rope. (Figs. 2, 3, 4 wd 5.)

DANGER CONES.-Pendente on the wire cable of u captive baltoon, usually hollow
cones of light cloth, to warn aircraft of ita presence.

HOG.-A distortion of an airekip in which the longitudinal axis becomes convex
upward, or both ends droop. — —-. ->:. ...’.-- .’”.-

*Thoseformsofballonsmarked withanaWerlskm m not,6trio41yspe8klug,alroraft,
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D. TERMS RELATING TO AERO.9TAT,Y—Conthued.
(a) OPERATION-Continued.

SAG.—A distortion of an &ship in which the longitudhml axis becomes concave
upward, or both ends rise.

TAIL DROOP.—A deformatioti of an airship in which its Iongitudimd axis bends
downward at the after end.

PERFORMAIYCE CHARACTERISTICS.-For an airship are, in general:
(a) Maximum speed at various altitudes.
(b) Maximum altitude at.tainable with definite weight relations and ballonet

~olume (ii fitted).
(c) Endurance at full and half power.
(d) Static ceiling.
(e~ Dynamic lift under specified conditions.

@) PRI:VC’IPAL PARTS.
GAS CONTAINER.-The bag or cell that contains the hydrogen or aerostatic gas.

(Figs. 4 and 5.)
HULL.-The main structure of a riggd airship, consisting of a covered elongated

framemork which incloses the gas bags and supports the cars” and equipment.
{Fig. 4.)

CHORD WIRE5.—Wires joini~~ the vertices of the polygonal frame of the main
tramverse of the r~ld airship. (F%. 4.)

OUTER COVER.-The outside cove~m of the hfl of a rigid airship, usualIy of fabric.
(Fig. 4.)

E?iiYELOPE.-The outside gas-containing fabric of a nonrigid or semirigid airship or
balloon. It maybe divided by diaphragg into separate gas compartments or cells,
and may also contain internaI air cells or btionets. (Figs. 3, 5 and 11.)

GORE.-The portion of the enveIope of a balloon or airship included between two
ttdjacent meridian seams.

KEEL.-A member .or assembly of members which contributes longitudinal strength
to an airship of the rigid or semirigid type. In either case the keel is usually an
elaborately trussed girder, and may be imiosed withh the envelope or may project
below the regular cross-sectionaI form of the envelope. (Figg. 4 and 5.)

AIWWIJLATED.-A keel made up of a series of members co~ected at their ends
by hinged joints. (Fig. 5.)

LOBES.-Air inflated bags at the stern of a kite balloon designed to gbre it direc-
tiomd stabiLity. They may act as b or stabilizers. (Fig. 2.)

BAJJL02KET.-A chamber constructed of fabric within the interior of a baUoon or
airship for the purpose of controlhng the ascent or descent by s.he~~ the aerostatic
reIations and for maintaining the pressure of the gas in the envelope so as to prevent
deformation. The ballonet is kept inflated with air at t~e required pressure, under
the control of d-ws by a blower or by the action of the wind caught in an air scoop.
(Figs. 2, 3 and 5.)

BALLONET DLXPHRAGM.-The fabric partitions between the gas and air compart-
ments of the envelope of a nonrigid or semirigid airship or kite balloon.

BOW STIFFEN~RS.-Rigid members attached to the bow of a nonrigid or semirigid
envelope to reinforce it against the pressure caused by the motion of the airship
Often called nose stfieners or nose battens. (Figg. 3 and 5.)

BOW C.&P.-A cap of metal or fabric used to reinforce the extreme forward ends of
the bow stiffeners. Also called nose cap. (Figs. 3, 4, and 5.)

CAR.-That part of the structure of an airship arranged for carrying personal, cargo,
equipment, or power unit. (Figs. 3, 4, and 5.) -

BASKET.-The car suspended beneath a balloon for carrying passengers, ballast, etc.
(Figs. 2 and 11.)
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D. TERMS RELATINQ TO AEROSTATS-Ccmtinued.
(c) DETAILED PARTS AND FITTINGS.

CONCENTRATION RING (LOAD RING) :
ATRsmP.-A ring to which several rigging lines are brought from tho envolopc

and from which one or more lines also lead to the car. ‘
l?REEBAL~ON.—A ring to which are attached the ropes suspending the basket

and to which the net is also secured. (Fig. 11.)
BRIDLE.—A sling or cordage which has its ends attached to the suspension band

of a captive balloon or airship, or to intermediate points of preceding bridles, and
itself supporting from an intermediate point the end of another bridle or a suspension
rope.

CROW’S-FO”OT.-A system of diverging short ropes for distributing tho pull of a
single rope.

SUSP13NSIONI.INllS.-’hchc system of lines, either cordtige or metal, which supports
weight athwhcd LOthe envelope of a lmlloon or t~irship. (Figs. 2,3, 5, and 11.)

WTSPIZNSIONB~NI).-The horizontal fabric band securely fwtcned to the cnvelopc
of u Ltdloon or tiirship, [.0 whicl~ ttre rithwllcd tlw mtiin suspensions of (110basket
or car. (Figs. 2 ond 5.)

TRAJECTORY BAND.—i~ t.)andof webbing carried iu u curve over tho top of tho
envelope of an airship to distribute the stresses duo to the suspension. (Fig. 13.)

?ATCH.-A strengthened or reinforead flap of fabric, which is cemented to the en-
velope and forms au anchor by which some portion of the structure is attached to
tho cmvolopo. (Fig. 12.)

DRIP BAND.-–A strip of fabric attached, by me edgo to the envelope of an aerosta~
so that rain rune off its free edge instead of dfipping into the basket or car. The
drip band also assists in keeping the suspension ropes dry and nonconducting.

RIP PANEL.-A strip in the upper part of the envelope of a balloon or semirigid
or nonrigid airship which is torn off or ripped when immediate deflation is desired.
(Figs. 2 and 3.)

RIP CORD.-The rope running from the rip panel to the car or basket, the pulling
of which tears off or rips the rip panel and causes immediate deflation. (Figs. 2
and 3.)

SAFETY LOOP.—A loop formed immediately outside the fitting through which the
rip cord emerges from the bottom of an aerostat. Before the rip panel can bo
opcmeclby the rip corrl, the fastening of this safety loop must bo torn off by n strong
pull on the cord.

BONNET.—’I%o appliance, having the form of a hood or parasol, which protects the
valve of an airship or balloon against rain, (Also cded” Valve cover.”) (Figs. 2,
4, rmd 5.)

MOORING LINE .—A lino attached near the bow of an airship by which it may be
secured ta tho ground or to a mooring mast. (Figs. 3, 4, and 5.)

MOORING CONE.—The grooved conical member which engages tith a hollow cone
at the top of the mooring mast and provides the coupling between the ri@d airship
and the mooring mast. (Fig. 4.)

MOORING CONE OUTRIGGER.—The member, usually tubuIarj which supports
the mooring cone at the bow of the rigid airship. (Fig. 4.}

WINCH SUSJ?ENSION.-The rigging by means of which the drag of the kite balloon
is transmitted from the envelope to the towi~u or tmction cable. (Fig. 2.)

V WIRES.—The lower lines of the winch suspcmsionof the kik balloon. They meet
d the junction piece find fmn V’s, hence the name. (J?ig. 2.)

HANDLING LINES.-Lines attached along the sides of an airship for use in lwmdling
near and cm the ground, (Figs. 2, 3, 4, and 5.)
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D. TERMS RELATINQ TO AEROSTATS-Continwd.
ic) DETAILED PA.Rl’8 AND l?.1’TIiW7S-~on tinucd. “

FIELD HANDIIING FRXdE.-~ portable frame, usually made of tubing and
braced with wires, which is attached to the rigid airship whan it is on the ground,
snd is intended to afford a grasp to more men than could get on the handling rails
of the cari. These frames are rarely carried when in flight. (l?& 4.)

k100RING EARNE!W.-A system of bands of tape over the top of a balloon to which
are attached the moo~c ropes.

liOORING ROPES.-I.irws attached to the mooring harness of a balloon for use
in securing it to the ground. (l?@ 2.)

3fOORING BAND.-A band of tape or webbing over the top of a kite baUoon to
which are attached the mooring ropes. It forms part of a mooahm=. (Fig. 2.)

MOORING LOOPS.-A system of cordage loops on the envelope of a kite ba1300n
for suspending sandbags.

NET:
FREEBALLOON.-A &~ging made of ropes and twine shaped to the upper surface

of the envelope, which supports tho weight of the basket, etc., distributing the
load over the entire upper surface of the envelope. (Fig. 11.)

INFMTION.—A rectangular net of cordage used to restrain the envelope of a kite
balloon or airship during inflation and before the car is attached.

RIGID BALLoo~.-A netting of cord, umdy ramie, of sd m~ which receives
the &et Iift from the gas cells end imparts this Iift to a wire netting of cower
mesh, both being fitted between the horizonhds. (l?& 4.) It maybe compared

to the net of a free baUoon.
APPENDIX.-The tube at the bottom of a balloon, used for inflation and deflation.

In the case of a sphericaI bslloon it also serves to increase tho “head” of gas, and
so to build up an internal pressure sufficient to keep the envelope from being pulled
out of shape by the weight of the basket. @ii. 11.)

APPENDIX 2J.ANHOI.JI.-An appen~ ~ the ~te b~~n of lmge di~e~r and
usdy rather short. It is used more for access tim for inflation or deflation.
(Fig. 2.)

INFLATION HJ3EJZE (or ‘~G SIJ3ETIE).—A tubular fabric attachment to
an envelope or gas bag, serving as a lead for the hdlating hose. (Figs. 3 and 5.)

N_t.JIWINGTUBE.-An eIongated appendix or inflation sleeve, of the kite balloon,
which is brought down to the bdet and fitted with a quick connection coupling.
‘17hkcoupling can be attached to a similar piece on a tube on the deck of the ship
and gas may be sent inta the balloon within a. few minutes after it has reached
the deck. (J?ig. 2.)

AUTOUTIC? V&VE.-A spring-oonfrolled safety valve fitted to an envelopO or
gss bag for the purpose of preventing excessive internal pressure. (F%. 4 and 5.)

PRESSURE TUBE.-A tube fitted to the side of an envelope or gas bag, to which
a pressure gauge may be attached.

GIA4ND.-A short tube fitted to an envelope or gas bag in such a manner that a
rope or line may p= through without leakage of gas or air. (Figs. 2 and 5,)

AIR DUCl!.-The duct which joins the vertical to the lateral lobes of a kite balloon;
SJSOsupplies air to tie ballonet blower of a semhigid tip. (Fii. 2 and 5.)

~ SCOOP.-A projecting scoop, which uses the wind or slipstream to maintain
air pressure in the interior of the ballonet of an aerost-at. (l?& 2, 3, and 12.)

A similar device is sometimes used on airplanes to produce ventilation. (Fig. 4.)
TOGGLE.-A Aort crossbar of wood or metal, having a shouldered groove, which

is fitted at the end of a rope at right an@s to it. It is used for obtsining a quickly
detachable cou.nection with an eye at the end of another rope. (Fig. 2.)

--
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D. TERMS RELATING TO AER08TAT&—Continued.
(C) DETAILED PARTS AND FITTINGS—Continued.

BATONET.-A small cylindrical piece of wood, or other rnatcrial by menns of which
the rigging of the balloon or airship is attached to a fabric loop on the en~elope.
(A special form of toggle.)

JACKSTAY.-A longitudinal rigging provided to maintain tlm correct distance
between the heads of vnrious rigging parts on an aerostut.

SUSPENSION BAR.—A wooden bar to which the supporting ropes of the car of
a balloon are secured, fitted also with ropes and toggles for attaching to the car
suspensicms from the balloon. (Also called “Trapeze lmr.”) (Fig. 2.)

THIMBLE.-A groored ring of circular or heart-shaped form, generally of metal,
which is inserted in the eye of a rope or wire to prevent chnfing.

D RING.—A ring having, as the name implies, tho shape of a capital D, to which ropo
suspensions are attached.

CORD GROMMET.—A small ring of cord.
(d) MIS ’CELLANEO US TERMS.

BUOYANCY :
CENTERoF.—The center of gravity of the ilir disphwed by u balloon or airship.

(It is approximately the center of gravity of the contained gas.)
Grioss.-!f%e total upward force on an aerostnt at rest; the total volume multiplied

by the difference of weight density of the air and the contained gas.
There is said to be a condition of positive buoyancy if the gross buoyancy

of an aerostat is greater than its weight; but if the gross buoyancy is less than
the weight, the condition is described as one of negative buoyancy.

CAPACITY.—The volume, under spectied conditions, of the gas-containing portion
of an aerostat. For balloons and nonrigid airships this is the volume of the envelope
completely inflatad to normal pressure, with air ballonots empty; for rigjd airships,
it is the nominal volume of the gas cells at a standard degree of inflation, usually
95 per cent.

llISCHARGEABL13 WEIGHT.—The excess of the gross buoyancy of an aerostat
over the sum of the dead load nnd the weight of the crew and such itans of equip-
ment as am essential b enable an airship to fly and land safely.

CEILING STATIC.—The altitude to which an airship will rise statically after removal
of all dischargeable weights.

MANOMETER PRESSURE.-The excess of pressure inside the envelope of an
aerostat over the. atmospheric pressure. In the case of an airship, the point of
reference for the excess of pressure is the bottom of the gas cell.

PIZRMEABILITY.-The measure of the rate of diffusion of gas through intact balloon
fabric, usually expressed in liters per square meter of fabric per 24 hours, under
standard conditions of pressure and temperature.

PURITY (OF HYDROGEN OR OTHER MllROSTATIC GAS) .—The ratio of the
pressure of the hydrogen (or other aerostatic gas) in the container to the total
pressure due to all the contained gases.

E. TYPIW OF AIRPLANES.
AMPHIBL4N.-An airplane designed to rise from and alight on either land or water.
SEAP12KNE.-An airplane designed to rise from and alight on the water.

BOAT &!!APLAhm (or FLYINGBOAT).—A form of seaplane having for its central
portion a hull or boat which provides flotation in addition to serving as a
fuselage. It is often provided with auxiliary floats or pontoons for lateral
support on the water. (Fig. 9.)

FLOAT SEAPLANE.-A form of seaplane fitted with one or more floats or pontoons
instead of a hull. (Fig. 10.)
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E. TYPES OF AIRPLANES-Continued.
LANDPLANE.-An airplane designed to rise from and alight on the land. (Figs. 1,

6, and 14.)
SHIE’PL&NE.-A hmd plane designed to rise from and alight on the deck of a ship.
PUSHER.-An airplane with the propeller or propellers in the rear of the main sup-

porting ,surfaces. (Fiig. 9 and 14.)
TRA~OR.—An airplane with the propelIer or propclle~ forward of the main sup-

porthg surfaces. (Figg. 1,6, and 10.)
MONOPLANE.-An airphme which has but one main supporting sw?face, sometimes

divided into two parts by the fuselage. (F%. 6.)
MULTIPIA.N3L-b airplane with two or more main supporting surfaces, placed ono

above another.
BIPIANE.-h airplane with two main supporting surfacw, placed one above

another. (F=. 1.)
TRIPLANE.-b airplane with three main supporting surfaces, placed one above

another.
QUADRUPIANE.-An airplane with four main supporting. surfaces, placed one

above another.
TANDEbL—b airplrme with two or more sets of wings of substtintially the same

area (not including the tail unit), placed one in front of the other and on about the
same level.

F. TERMS RELA TII?G TO AIRPLANES.
.

(u) OPERA TION AATD MAiVEUIWRS.
BANK.-To incline an airplane laterally; i. e., to rotate it about its Iouggtudinal axis.

Right bank is to incline the airplane with the right V@ down.
.AIsoused as a noun to describe the position of rm Qirphmewhen its ltiterti[axis is

“reclinedto the horizonhd.
B.ARREIJ ROIiL.-A maneuver in which a complete revolution about the longitudinal

axis is made, tho horizontal direction of flight being approximately maintained.
LOOP.—A maneuver in which the airpkme describes an approximately circular path

in the phme of symmetry, the lateral axis remaining horizontal and the upper side
of the airplane remaining on the inside of the circle.

R13WIRSE TURN.-A rapid maneuver to reverse the direction of flight of an airplane,
made by a half loop and half roll.

SPIN.—A maneuver consistiq of a combination of roll and yaw, with the longitudinal
~Yis of the airplane inclined steeply downward. The airplane descends in a helix
of large pitch and very small radius, the upper side of the airplane being on the inside
of the helix a.ud the arqgleof attack on the inner vri~u being maintained at an
extremely large wdue.

SIDE SLIPP~TG.-Flight in which the lateral axis is’ inclined and the airplane has
a component of velocity in the direotion of its lower end. Wlen it occurs in
connection with a turn it is the opposite of skidding (q. v.].

SKDIDING.-Sliding sidewise away from the center of curvature when turning.
It is usually caused by banking insuf%ciently and is the opposite of side slipping
(q. v.).

PANCAKE.-TO “leveI ti” an airplane at a greater altitude than in a normaI land-
ing, causing it to stall and descend vvith the wings at a very large amgle of attack
and approximately without bank, on a steeply inclined path.

(lL131E.-To descend at a normal ar@e of attack without mgine power sufficient for
level flight, the propeller thrust being replaced by a component of gravity along
the line of flight. ho used as a ROU+

DISCE.-A steep glide or flight.
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F. TERMS RELATING TO AIRPLANW-C?ontinwl.
(a)

(b)

OPERATION AND MANEUVERS-C?ontinued.
SOAR.—TO gain, or at least not lose, altitude, while flying without engine power.
TAXI.-TO run an airpkme over the ground, or a seaplane on the surface of water,

under its own power.
ZOOM,—TO climb for a short time at an angle greater than that which can bo main-

tained in steady flight, the airplane being carried upward at the expense of its
kinetic energy. This term is sometimes used as a noun, to denote any sudden
increase in the upward slope of the flight path.

STALLING.-A term describing the condition of an airplane which from any cause
has lost the air speed necessa~ for control.

NOSE HEAVY.-The condition of an aircraft in which, in normal flight, the nose
tends to drop if the longitudinal control is released; i. e., the condition in which
the pilot has to exert a pull on the control stick or column to maintain the given
attitude.

TAIL HEAVY.-The condition of an aircraft in which, in normal flight, the tall
tands to sink if the longitudinal control is released; i. e., the condition in which the
pilot has to exert a push on the control stick or column to maintain the given
attitude.

TAIL SLIDE.-The backward and downward motion, tail first, which certain air-
planes may be made to take after having been brought into a stalhg position by
i steep climb.

CRITICAL SPEED.—The lowest speed of an airplane at which control can be
maintained.

MIN13fUhl SPEED.—The lowest “steady speed wtich can be maintained by an air-
plane in level flight, with any throttle setting whatever.

WARP.-TO change the form of a wing by twisting it. Warping is sometimes used
to maintain the lateral equilibrium of an airplane.

CEILING:
. . .,-. L-

ABsoLuTE.-The maximum height above sea level which a given airpkme could
reach theoretically, assuming standard air conditions.

Slm~cE.—The height above sea level, assuming standard air conditions, at which
a given airplane ceases to be able to rise at a rate higher than a small specified
one (100 feet per minute in the United States and England). This specified
rate may be different in diflerent countries.

PERFORMANCE CHARACTERISTICS.-For an airplane are as follows:
(a)
(3)
(c)
(a
(1+

w
(9)

Maximum and minimum speed at various altitudes.
Rates of climb at various altitudes.
Time to climb to various altitudes.
The service ceiling.
The absolute ceiling,
The lrmding speed or minimum speed.
Power plant characteristics corresponding to above.

PO-R LO~ING.-The gross weight ~f an a~plane fully loaded divided by the
normal brake horsepower of the engine computed for air of standard density,
unless otherwise stated.

WING PARTS.
WING.-The portion of u single main supporting surface on either side of thh plane

of symmetry; e. g., a biplane has four wings. (Figs. 1, 9, 10, and 14.)
MAIN SUPI?ORTING SURFACE.-A set of wings, extending on the samo gen-

eral level from tip to tip of an airplane; e, g., a triplane has three main supporting
surfaces, The main supporting surfaces include the ailerons, but no other surfaces
intended primarily for control or stabilizii purposes.
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F. TERMS RELATING TO AIRPLAiVES-Continued.
(h) WING PAR Ti3-Continued.

BAY.—The cubical or prismoidal section of a truss~~ included between two trans-
versely adjacent sets of struts or bulkheads. The fit bay of the W@ trussing Of
an airplane is the one adjacent to the ph.ne of spm.uetry.

CELL.-The entire structure of the .wi.ngsand m tl~ing on one side of the f~e-
lage of an airplaae, or between fuselages or nacelles, where there are more than
one; i. e., two or more bays.

PANEL.-A separately constructed portion of a wing which is attached to the -
remainder by bolts and fitting=.

AILERON.-A h@ed or pi~oted movable auxiliary surface of an airplane, USUtiY
part of the trding edge of a wbgj the primary function of -which is to impress a
roJlin.gmoment on the airplane. (Fig. 1.)

SKH3 FINS.-Fore-and-aft verticaI surfaces, usudy placed above @e upper -wings,
designed to provide vertical kee~surface and so to increase lateral stability. (F@.
9 and 10.)

DRAG WIRES.-AII wfies or cables designed primarily to resist drag forces.
INTERWLDIMG WmEs are concealed inside the wingg. (Fig. 1.)
Ex~E~AL D~G WmEs run from a @ oeIl to the nose of the fuselage or some

other part of the airplane. (Fig. L)
ANTIDRAG WIRES.-Wiies desigged primariIy to resist forces acting parallel to

the chords of the wings of an airplane and in the same direction as the direction of
~aht. They are, in general, inclosed in the wings. (Fig. 1.)

LIFT WTRES.-’l%e wires or oables which transmit ti-e lift bn the outer portion of
the wings of an airplane in toward the fuselage or nacelle. These ties usualIy run
from the top of an interplane strut to the bottom of the strut next nearer the fuse-
lage. (Fig. 1.)

ANT13LIFI’ WIRES.-Wires designed primarily to resist forces in the opposite direc-
tion to the normal direction of the lift, and to oppose the lift *es and prevent
distortion of the structure by o~ertighter@ of those members. (Sometim~ called
‘-Landing wires.”) (Fig. 1.)

STAGGER WIRES.-Wiies connect~m the upper and lower surfaces of an airplane
and lying in planes substantitiy parallel to the plane of symmetry. (Also called
“Incidence wires.”) (Fig. 1.)

WING TRUSS.-The fr-m by vr&.h the W@ loads of = airplane are transmitted
to the fuselage; comprises struts, wires, cables, tie-rods, and spars. -

KING POST.—The mcin compression member of a trusshg system applied to sup-
port a si@e member subject to bending. (F=. 4 and 6.)

DRAG STRUT.-A fore-and-aft compression member of the internal bracing system
of a wing. (Figs. 1 and 15.)

‘KING RI13.-A fore-and-aft member of the wing structure of u airplane, used to
give the wing section its form and ta transmit the load fro~ the fabric to the spars.
(Figs. 1 and 15.)

Rm @MPRESSIO~.-A heavy rib desigged to have the above functions and
also to act as a strut oppos~m the pdl of the wires in the internal drag truss
(&o called Drag strut.) (Figs. 1 and 15.)

Rrs, FOIUIERORF.M..sE-An incomplete rib, frequently consisting onIy of a strip
of mood extending from the leading edge to the front spar, which is used to
assist in maintaining the form of the wiqg where the curvature of the airfoil sec-
tion is sharpest.. (Fiig. 1 and 15.)

‘WING SP~RS.—The principal transve~ structural membora of the w@ assembly
of an airplane. (Figs. 1 and 15.)
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F. TERMS RELA TINQ TO A TRPL.4I?lZ!3-Conthmed,
(6) WING PAR TS—Continued.

CABANE.-A pyramidal or prismoidnl framework for supporting tha wingg at the
fuselage. Also applied to the system of trussing used to support overh~w in a wing.
(Figs. 6, 9, and 10,)

TAIL BOOM,-A spar or outrigger connecting the tail surfaces nnd mrtinsupporting
SUrfaCSS. (Fig. 16.)

(c) BODY PAR TS.
BODY.—The fuselage or hull (including cowlini and covering) or nacelle (including

cowling and covering) and nacelle mounting. (Figs. 1, 4, and 9,)
FUSELAGE.-The elongated structure, of approximntdy streamline form, to whkh

are attached the wings and tail unit of an airplane. In general it contains the power
plant, passengers, cargo, etc. (Fig. 1,)

MONOCOQUE FUS131AGE.-A type of fuselnge construction wherein the structure
consists of n thh shell of wood or metal, supported by bullihcacls. The shell is
designed to carry all stresses arising in tho fuselage.

SEMIMONOCOQUE FUSELAGE.—A type of fusolagc wmsttmrtio[l whcrciu the
structure consists of a thiu shelI of wood or mettil supported by a frwnework of bulk-
heads and longerons. The latter arc designed to take stresses in lwnding, while
the shell is designorl to take the sheariug stresses.

VENEER FUSELAGE.-A type of fuse.lngewhich is built up by covering a framework
of longerons and bulkheads with a plywood skin.

NACELLE.-h inclosed shelter for passengers or for a power plant, A nncelle is
usually shorter than a fuselage, and does not cnrry the tail unit.

COCKPIT.—The open spaces in which the pilot and passengers are accommodated.
(Fig. 1.) When the cockpit is completely housed in it is called a cabin.

BULKHEAD.-A transverse structured member of a fuselage or naccdle, continuous
rwouuc?a periphery.

BAY.—The cubical or prismoidal section of a trussing included between two adjscent
bulkheads.

LONGERON.—A fore-and-aft member of the framing of an airplane fuselage or
nacelle, usually continuous across a number of points of support. (Fig. 1.)

STATION.—A term used to denote the locntion of a framing attachment in a fuselage
or nacelle (strut points in a truss~ fuselage, bukhead points in a monocoque or
veneer fuselage).

FIRE WALL-A fire-resietmt tramverse bulkhead, so set as to isolate tho engine
compartment from the other parts of the structure, and thus to reduce. the risk
from fire in the engine compartment, (Fig. 1.)

COWLING.-A removable covering which extends over or around the engine, and
sometimes over a portion of the fuselage or nacelle as weI1. (Fig, 1.)

(d) LANDING GEAR PAR T/S’.
IANDING GEAR.—The undemtructure of an aircraft designed to carry the load

when in contact with the land or water. There are four types—boat type, float
type, skid type, and wheel type. (Figs. 1, 6, 9, 10, and 14.)

FLOAT (or PONTOON) .—A completely inclosed watm-tight structure attached to
an aircraft, in order to furnish it buoyancy whcm in contact with the surfaco of the
water. In float seaplanes the crew is oarried in a fuselage or nacelle separate from
the float. (Fig. 10.)

HULL.-The portion of a boat seaplane which furnishes buoyancy when in contact
with the surface of the water. The main supporting surfaces are attached to it and
it contains aooommodations for the crew and passenger. (Fig. 9.)

FLOTATION GEAR.-An emergency gear attached to a land plane to permit alight-
ing on the water and to provide buoyancy when resting on the surface of the water.
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F. TERMS l?ELA TIN(7 TO AIRPLANES-Continued.
(d) LANDIXG QEAR PARTS-Continued.

STEP.—.4 break in the form of the bottom of a float or hull designed to assist in secur-
ing a dynamic reaction from the water.

SKIDS.-Runners used as members of the landing gear and designed to aid the air
craft in landing or taxying.

T.AILSmm—A skid used to support the tail when in contact with the ground.
(Fig. 1,4, 6, and 14.)

Wrm Sm.—A skid pluced near the wing tip and designed to protect the wing
from contact with the ground. (Fig. 1.)

SHOCK ABSORBER.—A spring or elastic member, designed to prevent the imposi-
tion of large accelerations on the structure of the airphme when landing or taking off.
Shock absorbers are usually interposed between the wheds, floats, or tail skid and
the remainder of the airplane to secure resiliency in landing and taxying. (Fig. 1.)

(e) DIXE.XSIO.iV$ AND CHARA 0TERL9 TICS.
ANGLE, LANDLYG.-The acute angle between the upper wing chord ‘of an airplane

find the horizontal when it is resting on the ground in its normal position. (Also
ctied ‘~Ground aqgle.”j (Fig. 1.)

ANGLE OF ‘i’i’ING SETTING.-The acute angle between the plane of the wing
chords and the propeller axis. Its symbol is iw. (Also called “Angle of incidence of
tig.” j (Fig. 1.)

ANGLE OF STABILIZER SETTING.-T%e acute angle -between the chord of the
lower wings of an airplane and the chord of the stabilizer. This angle is denoted by
the symbol 3 and is positive when the stabilizer has a greater angle of incidence than
the wing. (Also caIled “Longitudinal dihedral” or “Longitudinal V.”) (Fig. 1.)

DECAIMGE.-The acute angle between the wing-chords of a biplane or multilane.
(Fig. 1.)

DIHEDRAL ~TGLE.-The acute angle between the wing and the Iateral axis of
the airplane projected on a pIane perpendicular to the longitudinal ti of the
airplane. In certain types of vings it is necessary to specify whether the upper or
the lower surface is kken, and a specia~detition would be required for a warped
wing. If the inclination of the wing is upward, the angle is said to be positive;
if downward, rwgati~e. (Fig. 1.) The several main supporting surfaces of an air-
plane may have diflerent amounts of dihedral. The dihedd angle has thesyrnbol Y.

G&P.-The distance between the planes of the chords of the upper and lower wings of
a bip~ane,measured along a line perpendicular to the chord of the upper wing at any
designated point of its leading edge. (Fig. 1.) Its symbol is G.

MEAN CHORD OF A WING.-The quotient obtained by dividing the wing area by
the txxtremedimension of the wing projection at right angj- h the chord.

MEAN CHORD OF A COMBLNATION OF WINGS.-The ratio
c1Ls1+c&S2+cJ3+ . . . . .

sl+sz+s~+ . . . . .
where cl, C2,c~jetc., are the mean chords of the various vzings, and SD S’z,&, etc.,
are their are~~.

OVEREMNG.-One-haLf the difference in the span of any two main supporting sur-
faces of an airphne. The overhang is positi~e when the upper of the two main
supporting surfaces has the larger span. (Fig. 1.)

SWEEP BACK.-The acute angle between the lateral &s of an airplane and the
projection of the leading edge of the w@ on a phme which includes the lateral and
longitudinal axes. (Fig. 1.)
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f? TERM3 RELA TINQ TO AIRPLANES—Continued.
(e) DIiMENSIONi3 AND. CHARA OTERIS’TICf&Continued.

RAK1l.-Tho cutting away of the.wing tip at an angle so that the plan form of the
main supporting surfaces is trapezoidal. The amount of rake is measured by the
acute angle between the straight portion of the wing-tip outline and the plane of
symmetry. The rake is positive when the trailing edge is longer than the leading
ed e, (Fig. 1,)

SP~.—The maximum distance mmsured pwvdlel to the lateml axis from tip to
tip of an airplane wing, inclusive of fiilerons. (Fig. 1.)

STAGGER .-The amount cf advance of the leading edgo of an upper wing of a
biplane, triplane, or multiphme over that of a lower, expressed either as percentage
of gap or in degrees of the angle whose tangent is the percentage just referred to.
It is considered positive when the upper wing is forward, and is measured from the
Ieading edge of the upper wing along its chord h tLe point of intersection of this
chord with a line drawn perpendicular to the chord of tho upper wing at the lead-
ing edge of the lower wing, all lines being drown in a plane parallel to t,hoplane of
symmetry. (Fig. 1).

WASHIN.-Permanent warping of the wing which results in tinincrease in the tingle
of attack near the tip.

WASHOUT.-Permanent warping of a wing which results in ti decrease in the angh ‘
of attack near the tip.

WING LOADING.—The gross weight of an airplane, fully loaded, divided by the
area of the support~o surface. The area used in computing the wing loucling
should include ailerons, but not the stabilizer or devatore.

LENGTH OF FUSELAGE.-The distance from the uose of the fuselage (including
the engine bed and radiator, if present) to the nfter end of the fuselage, not includ-
ing the control and stabilizing surfaces.

OVER-ALL LENGTH.—The distanoe from the extreme front to the extreme rear of
an aircraft, incluchg the propeller and the tail unit.

Q. TERMS COMMON W A EROSTA TS’ AND .-IRPL4 NILS’.
(a) PAR TS.

RIGGER.–-One who is cmployed in assembling and aligning aircraft.
RIG-GING.–-The assembling, adjusting, and aligning of the parts of an airphmc, or

the attachment and adjustment of the car, rudders, valves, controls, etc., of an
airship.

CONTROLS.-A general term applying to the metins provided to enable the pilf]t to
control the speccl, direction of flight, attitude, and pmwx of un aircraft.

CONTROL COLUMN OR YOKE .-A control lever with a rotatable wheel mounted
at its upper end. (L% Control stick.) Pitihbg G control~ed by fore-and-aft move-
ment of the column; rolling, by rotation of the wheel.

bWheel (or dep) control” is that type of control in which such a column or yoke
is used.

CONTROL STICK.—The vertical lever by means of which the hmgitudinal and ltit-
eral controls of an airplane are operated. Pitching is controlled by a fore-m-d-aft
movement of the stick, roI1.ingby a side-to-side movement. (Fig. 1,)

“Stick control” is that type of control in which such a stick is used.
RUDDER BAR.—The foot bar by merms of which the control cables lemling 10 the

rudder are operated. (Fig. 1.)
CONTROL SURFACE.—A movable surface designecl to be rotated or otherwise moved

by the pilot in order to change the nttitude of the airplnrmor airship.
BALANCED SURFACE.-A control surface which extends on both si(?esof the uxis

of the hinge or pivot in such a rmmner as [~)reduce the monwnt. {)f the tiir forces
about the hinge. (Figs. 1, 3, 4, and 5.)
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G. TERXS COMMON TO AEROSTATS AVD AIRPL4h?ES-Continued.
(a)

.

‘ (b)

PARTS—Continued.
HORN.—The operat~o lever of a control surface of an aircraft; e. g., aileron horn,

-rudder horn, eIevator horn. (Figg. 1, 3, and 4.)

STABILIZEIL-A normally Eyed surface at the rear end of an aircraft, approxi-
mately parflel do the plane of the longitudinal and lateral axes, whose function
is to stabilize the pitching motion. (&o calIed “Tail plane.”) (F& 1.) - “

RUDDER.-A movabIe auxiliary surface, usually attached at the rear end of an air-
craft, the function of which is to impress a yawing moment upon the aircraft.
(Figs. 1,3,4, and 5.)

EIAWATOR.-A movable auxjliary surface, usually hinged to the stabilizer, the
function of which is to impress a pitching moment on the aircraft. (Figs. I, 3,4,
and 5.)

TAIL GROLT (or” TAIL UNIT) .—The stabilizing and oontrol surfaces at the rear
end of an aircraft, inclu~~ stabilizer fin, rudder, and elevator. (Also called
“Empennage.”)

FINS.-Small tied surfaces, attached to d.illerent parts of aircraft, paralIel to the
longitudimd axis, in order to secure stability; for emmple, taiI fins, skid fins, etc.
Fins are in the great majority of m-sea substantially vertical, and are sometimes
adjustable. (Fig. 1,3,4,5,6,9, 10, and 14.)

INSPECTION WINDOW.-A smalI transparent window fitted in the envelope of a
baIIoon or airship, or in the wirg of an airplane, to allow inspection of the interior.
(F@. 1 and 3.)

PEl?FOR XA.N(7E” A.3TD CV.+TDITIOXS OF FLIGHT.
AIRSPEED.-The speed of an aircraft relative to the air. Its symbol is V.
GROUND-SPEED.-The horizontal component of the velocity of an aircraft relative

to the earth.
FLIGHT PATH.—The path of the center of gravity of an aircraft with reference to

the earth.
LEE’iVAY.-The lateral velocity of u aircraft caused by horizontal air currents.
DRIFT.-The lateral velocity of an aircraft, due to air currents or other causes.
DRIFT ~TGLE.-The angular deviation of an aircraft from a set course.
RELATIVE Vi’IND.-’l%e motion of the air with reference to a body; i. e., its motion

as observed by a man at rest on the body. The @reotion and velocity of the relative
wind, therefore, are found by adding two -rectors, one being the velocity of the air
viith reference to the earth, the other being equal and opposite to the velocity of
the body with reference to the earth.

RATE OF CIL13D3.-The verticul component of the airspeed of an aircraft; i. e., its
~ertical -relocity with reference to the air.

ENDURANCE.-The maximum length of time an aircrsft can remain in the air at a
given speed at a stated aMitude. Full speed and sea level are implied when the
word is used without specifications.

3iANEUTlERABILITY.-That quality in an airplane which makes it possible for the
pilot to change its attitude rapidly.

CONTROlLU31LITY.-The quality in an airplane which makes it possible for the
pilot to change its attitude ess.ily and with the exertion of little force.

WASH.-The distnrbcmce in the air produced by the passage of an airfoil. (Also
called the “wake,” in the general case for any soIid body.)

mooo—~

—
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G’. TERMS COMMON TO AEROSTATS AND AIRPLANE8-C!ont inued.
(b) PEh?FORMANCE AND CONDITIONS OF FLIGHT—Continued.-

LOA’D :
DEAm-The structure, power plant, and fixed equipment of an aircraft. Included

in this tied equipment are the water in the rrdiator and cooling system, all
essential instruments and furnishings, fixed electric wiring for lighting, hetiting,
etc., and also, in the case of an aerostat, the amount of ballast which must be
carried to assist in making a safe landing.

Fu’LL.-Dead load plus useful load.
PAY.—That part of the useful load from which revenue is derived, viz, passengers

and freight,
UswuL.-The crew and passengers, oil and fuel, ballast, ordnance and portable

equipment.
LOAD FAOTOR.-The ratio of the breaking load of a member to the load under

conditions of horizontal steady rectilinear flight.
DYNAMIC FACTOR.-The ratio between the load carried by any part of an aircraft

when accelerating or when othetie subjected to abnormal conditions and the load
carried in normal flight, the conditions of such loadings being specitled.

FACTOR OF SAFETY.-The ratio of thelmeaking load of a member to the maximum
load which can occur in actual use under specific conditions.

PERFORUTCE TESTING.-The process of determining performance character-
istics.

H. MATERIALS AND iSTRUOTZJRE.
BALLOON FABRIC.-The finished material, usually rubberized, of whic4 balloon or

airship envelopes are made.
BMS~D.—Plied fabric in which the threads of &e plies are at an angle to each

other.
PAR&LLEL.-Pliedfabric in which the threads of the plies are parallel to each other.

PANEL.—The uuit piece of fabric of which the envelope of an aerostat is made.
PROOFII$G.—Material incorporated in the fabric of an aerostat at the time of mrmu-

facture, to increase its resistance to the weather and to prevent the passage of gas.
DOPE, AIRPLANE.-The liquid matirial applied to the cloth surface of airplane

members to increase strength, to produce tautness, and to act as a filler which main-
tains”air-tightness,

DOPE, AIRWIIP.-The liquid material applied to airship fabric to increase gas-
tightness. ln contrast with airplane dope, it does not cause shriiing.

LAMINATED WOOD.—A product formed by gluing or otherwise fastening together
individual wood planks or laminations with the grain substantially partillel,

VENEER,—Thin sheets of wood, either sliced with a knife or sawed.
PLYWOOD-.—A product formed by gluin& together two or fiore layers of veneer.
WIRE.—In aeronautics refers specifically to drawn solid wire.
STAY.—A wire or other tension member; fir exsmple, the stays of the wing and body

trussing, (Fig. 1.)
STRUT.—A compression member of a trues frame. For instance, the vertical mem-

bers of the wing truss of a biplane (interplme. struts) and the short vertical and hor-
izontal members separating the longerone (q. v.) in the fuselage. (Fig. 1.)

FAIRING.-An auxili~ member or structure whose primary function is to reduce
head resistance or drag of the part to which it is fitted, and which does not in general
bear any stress.

FITTING.-A generic term for any small metal part used in the structure of an air-
plane or airship,
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I. AIRPORT AND LA ATDING FIELD TERXS.
AIRPORT.-The terminal of an airway. It provides a tract of land or water so that

aircraft may alight with sdety, and also offers facilities for operation, such aa han-
gars, shops, supply depots, etc.

HANG.41L-A shelter for housing aircraft.
SBED.-A shelter for housing airships.
LANDING FIELD.-A field of such a size and nature as to permit of airpkmes land-

irqgand taking off in sdety.
LANDING T.—A white mm-kshaped Like the capital letter ‘1?laid out on the hd.ing

area of a haling fieId to inckte the cbection of the ~d for guid~ce ~ l~b .
and take-off of airplanes.

WIND CONE-A sleeve of light fabric shaped Eke a truncated cone when inflated
“ and suspended by one end from a rigid support. When suitably suspended, if there

is a wind it stands out newly horizonta~y and indicates its direction: or in the ab-
sence of a wind it is not inflated} and thus indicat es the fact.

RUNWAY (IANDING FIELD) .-A smooth and elongated area on a landing field
along which the airplanes a@ht and take off. Also a temporary surface erected on
a landing field when it is muddy or soft to facilitate the take-off and alight~u of
airpIanes.

RUNWAY (HANGAR FOR SEAPLM!TES) .—A fim inclined surface leading from
tie entrance of a hangar for seapIanes into the water. Seaplanes me beached on
this surface and drawn up it for storage in the hargar.

APRON.-h open working surface, with a firm floor, in front of a hangar for the
storage or handlhg of airphm=.

3.tOORIN’GWT.—A mast or tower at the top of which there is mounted a fitting so .

that the bow of an airship maybe secured. It is usually provided with a ladder or
staircaee and a platform at the top so that crew and passe~oers may enter or lea~e
the airship, and also with piping for the supply of fuel, gas, and water.

BALLOON BED.-A mooring place on the ground for a captive balloon.
GRQUND CLOTEL-Canms placed on the ground to protect an aerostat.

J. A EROD17LTAJIIC TERMS.
(a) AXESI ANGLES, FORCES, ETC.

AXES OF AN AlRCR4FT.-Tbree fixed lines of referenge, usualIy centroidal and
mutually perpendicukm. (Part III.)

The principal longitudinal &s in the plane of s~etry, usually parallel to the
axis of the propeller, is called the longitudinal b; the axis perpendicular to this in
the plane of symmetry is called the normal tis; and the third axis, perpendicular to
the other two, is calIed the lateral axis. In mathematical &scus&ons the fit of
these axes, dravzn horn front to rear, is called the .Y axis; the second, drawn up-
ward, the Z axis, emdthe third, running from right to left, the Y axis. .

A’171XTUDE.-The position of an aircraft as determined by the inclination of its .axea
to some frame of reference. If not otherwise specMed, this frame of reference is
fked to the earth, and the attitude depends entireIy on the position of the aircraft as
seen by m observer on the ground.

m
REYNOIJIS NUMBER.-A nrme given the fraction p~in which

-.

p is the density of the air;
Viz the relative velocity of the air;
1is a linear dimension of the body;
p is the coefficient of viscosity of the air.

SKIN FRICTION.-The tangential component of the fluid force at a point on a sur-
face.
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J. AERODYiVA.MIO TERM.%Continmd.
(a) AXES, AiVGLE/31FORCES, ETC.—Ccmtinued.

DYNAMIC (OR IMPACT) PRESSURE.-!Hie product 1/2p V’ where p is the-density
of the air and V is the relative speed of the air. It is the quantity measued by most
airspeed instruments. Its symbol is q.

D~AMIC LOAD.-Any load due to accelerations of an aircraft, and therefore pro-
portional to it9 mass.

,.

DRAG.—The component parallel to the relative wind of the total air force on an air-
craft or airfoil. ha symbol is D.,.

The” Absolute drag coefficient” is C. as defined by the equation C.= -D, in whichqs
D is the drag, q is the impact pressure

(-$ )
V’ and ISis the effective area of the

surface upon which the air force acts.
In the case of au airplane, that part of the drag due to the wings is called “wing

drag”; that due to the rest of the airplane is called %tructud drag” or ‘(pmde
resistance.”

DRAG, I~maEm —That portion of the drag which would be experienced in a
nonviscous fluid.

LIFT.-The component perpendicular to the relative wind and in the phme of sym-
metry of the total air force on an aircraft or airfoil, It must be specified whether
this applies to a complete aircraft or to parts thereof. (In the case of an airship
this is often called “dynamic lift “.) Its symbol is L.-

L
The “Absolute M coefficient” is ~ as defined by the equation OL= , in whichqij

L is the lift, g is the impact pressure
(=2 2,

~ V and S’is the eflective area of the

surface upon which the air force acts.
CROSS-WIND FORC?E.-’Ilhe component perpendicular to the Iift and to the drag

of the totaI air force on an aircraft or airfoil. Its symbol is 0; a~d its absolute

coefficient & is ddned by Oe= ~
qs.

A~AC?K, ANGLE Ol?.-!flhe acuta angle between the chord of an airfoil and its
direction of motion relative to the air. (This ddnition may be extended to other
bodies than airfoils.) Its symbol is a,

CRITICAL ANGLE.—An angle of attack at which the flow about an airfoil changes
abruptly, with corresponding abrupt changes in the lift and drag.

PITCH, ANGLE OF.—The acute angle between two planes defined as follows: One
plane includes the lateral axis of the aircraft and the direction of the relative wind;
the other plane includes the lateral axis and the Longitudinal axis, (In normal
flight the angle of pitch is, then, the angle between the longitudinal axis and the
direction of the relative wind,) This angle is denoted by e,and is positive when
the nose of the aircraft rises.

ROLL, ANGLE OF (or BANK, ANGLE-OF) .—The acute angle through which an
aircraft must be rotated about its longitudinal axis in order to bring its lateral
axis into a horizontal plane. This ar!gle is denoted by @, and is positive when the
left wing is higher than the right.

~A117j ANGLE OF.—The acute angle between the direction of the relative wind and
the plane of symmetry of an aircraft. This angle is denoted by ~, and is positive
when the aircraft turns to the right.

AILERON ANGLE.-The acute angle between the aileron and the wing. It is pos-
itive when the trailing edge is pulled down. .

ELEVATOR ANGLE.—The acute angle between the elevator and the stabiher.
It is positive when the trailing edge is pulled down.
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.J. A ERODYNAMIO TERMX’-C?ontinued.
(a)AXES, ANGLES, FOR CES, ETC.-Continued.

RUDDER ANGLE-TIM acute angIe between the rudder and the plane of symmetry
of the aircraft. It is positive when the trailirg edge moves to the left with reference
to the normal position of the pjIot.

DOWNWASH ANGLE.-The angle through which an air stream is deflected by any
● lifting surface of am airplane. It is measured in a plane parallel to the plane of
. symmetry, and is denoted by the symbol ~. ,

~TGLE, GLJDING.-The acute angle between the horizontal and the path along
which an airplane in ordinary flying attitude descends in st~ air when the propel-
ler is ghing no thrust.

ZERO LIFT ANGLE.-The angle of attack of an airfoil when the lift is zero.
ZERO IJ.FT IJN13.-A line through the traikg edge of an airfoil section parallel

to the direction of the wind when the lift is zero.
RUDDER TORQUE.-The twiathg moment exerted by the rudder on the fuselage.

The product of the rudder area by the distance from its Cenier of flea to the axis
of the fusehige may be used as a relative measure of rudder torque.

(b) MIS CELLANEO 77S TERMS.
AIRFOIL-A w@@e structure, flat or curved, e. g., a fin, wing, aileron, rudder.

etc. Its function is to cause forces to be exerted perpendicular to its surfaces by
the dymun.ical action of the air through which it mo-ies.

The words “control surface,” “ Iifting surface, ” and “stabilizing surface” are
often used to indicate an airfoil used for a specfic pu@ose.-

.HRI?OIL SECI!ION (or PROFILE) .-~ cross section of an airfoil made by a plane
perpendicular to its lateraI axis.

.&y defhita airfoil, e~en when considered by itself, as in a wind-tunn~l experi-
ment, is ahrap designed with reference to a definite position in an aircraft; certain
airfoiIe are to be used horizontally, e. g., wings, ailerons, stabilizer; others vertically,
e. g., rudders, b. In the former case the section (or profle) is the cross section
made by the plane of symmetry of the aircraft; in the latter, by a horizontal plane.”

LE.A131NGEDGE.-l%e foremost edge of an airfoil or propeller blade. (.-o called
enterimg edge.)

‘1’RXILING EDGE.—The rearmost edge of an airfoil or propeIler blade.
CHORD (OF AN XLRFOIL SECTIXOAT.—The line of a straight edge brought iuto con-

tact with the lower surface of the section at two points; in the case of an airfoil
having double con-rex camber, the stra&ht line joiniq the leading and trailing edges.
(ll?lmseedges maybe dehed, for this purpose, as the two points in the section which
are farthest apart.) (F=. 1.)

The Linejoining the leading and trailir+gedgee should be used also in those cases in
which the lower surface is convex except for a short flat portion. The method used
for determiningg the chord shouId always be explicitly stated for those sections with
regard to which ambiggty seems I&ely to arise.

CHORDl%xc+m.-The length of the projection of the airfoil section on its chord
Its symbol is C.

C!.WdJ3ER.-The convesity or rise of the curve-of an airfoil section from its chord,
usually expressed as the ratio of the maximum departure of the curve from the chord
to the ler@h of the chord. “Top camber” refers to the upper surface of an airfoil and
“bottom camber” to the lower surface; “mean camber” is the mean of these two.

In the case of airfoils having both surfaces convex outward, e. g., portions of a
propeller blade, top camber is the maximum distance of the upper surface from
the chord, bottom camber is the maximum distance of the lower surface from the
chord, camber ratio is the ratio of the maximum thickness of the airfoil to the length
of the chord.

..__
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J. AERODYNAMIC TERMS—Contintied.
(b) MISCELLANEOUS TERkfS-Ccmtinued.

SPAN.-The lateral dimension of an airfoil; i. e., its
chord. Its svmbol is b.

AERONAUTICS.

dimension perpendicular to its

ASPECT RAT~O.-The ratio of span to mean chord of an Rirfoil; i. e., the ratio of the
square of the span to the area of an airfoil.

CENTER OF PRESSURE OF AN AIRFOIL SECTION.-The point in the chord of
an airfoil section, prolonged if necewmry, which is the intersection of the chord and
the line of action of the resultant air forco. Its abbreviation is C. P.

CENTER OF PRESSURE COEFFICIENT.-The ratio of the distance ,of the center
of pressure from the leading edge to the chord length. Its symbol is CP. ‘

STREAMLINE.-The path of a small portion of a fluid relative to a solid body with
respect to which the fluid is moving. The term is commonly used only of such ffows
as are not eddying, but the distinction should be made clear by the context.

STREAMLINE FLOW. —F1OWpast a solid body without any discontinuity in the
pressure or velocity distribution.

STREAMLINE FORM.—A solid body which produces streamline flow.
WIND T’UNNEL.-An elongated chamber through which a steady air stream maybe

drawn by a suction fan. Models of airfoils of aircraft or of propellers maybe placed
in the middle portion of the tunnel, caIled the experimental chamber, and supported
by suitable balances placed outside the air stream, so that the forces, moments, etc.,
due to the mov@ air maybe measured.

(c) STMILITY TT7EORY.
STABILITY.—That property of a body which causes it, when disturbed from a condi-

tion of equilibrium or steady motion, to develop forces or momonts of such a character
as ta tend to restore the body to its original condition.

hroMAT1c.4.tability dependent upon movable control surfaces automatically
operated by mechanical means.

~Nm3RENT.+tabfiity of an aircraft due solely to the disposition and arrangement
of its fixed parts; i, e., that property which causes it, when disturbed, to return
to its normal attitude of flight without the use of controls or the interposition
of any mechanical ,devices.

lhEcTIoNAL.+tabfiity with reference to rotations about the normal fwis; i. e.,
an airplane possesses directional stability in its simplest form if a restoring
moment comes into action when it is given a small angle of yaw. Owing to
symmetry, directional stability is closely associated with lateralstability.

LATERAL.stability with reference to disturbances involving rolling, yawing, or
side slipping; i. e., disturbances in which the position of the plane of symmetry
of the aircraft is affected.

Lom$lTuDrNAL.%tability with reference to disturbances in the plane of’ sym-
metry; i. e., disturbances involvi~~ pitching and variation of the longitudinal
and normal velocities.

SPIRALINSTABIIZTY.—A type of instability inherent in certain airplanes which
becomes evident when the airplane, as a resuh of a yaw, assumes too great a
bank and side slips; the bank continu~ to increase and the radius of the turn
to decrease.

“ STAmCALSTABmITY,-%abflity of such a character that if the airplane is dis-
placed slightly from its normal attitude by rotation about an axis through its
center of gravity (as may be done ‘in wind tunnel experiments) moments come
into play which tend to r~turn the airplane toward its origimd attitude.
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.t .4ERODYiV..IO TEBlfS-Continued.
(c) STABILR’Y TEEOR y-continued.

STXWllU7Y”-Continued.
DYNWCU %c~. -StabiIity of such a character that if the airplane is &s-

placed from steady motion in flight it tends to return tu that steady state of
motion, the oscillations due to restoring moments being damped out.

In a general way, the difference between static stability and dynamical sta-
biIity is that the former depends on restar@ moments alone, while the latter
includes the action of damping factors.

STABLE OSCILLATION.-.ti oscillation whose tiplitude decreases continuously.
UNSTABLE OSCILIATION.-A oscillation whose amplitude increwms contin-

uously tiU the whole motion is ohsnged.
PHUGOID OSCILI.ATION.-A Iong-period oscillation characteristic of the dis-

turbed longitudinal motion of an airplane. This is referred to when it is said that
an airplane” hunts.”

PERIOD.—’I%e time taken for a complete osoilIation.
RIGHT~TG MOMENT (OR RESTORING MOMEhm .—A moment which tends to

restore an aircraft to its pretious attitude after any smaIIrotational displacement.
DIW3RGENCE.—A motion in which, after a disturbance, the body departa contin-

uoudy without oscillations from its originsl state of motion.
DAMPED HARMONIC! MOTION.—Motion defined by the dif%erentkdequation

inwhich
a is the mass (or moment of inertia),
s is the displacement,
b is the coefficient of damping force (or moment),
c is the coefhcient of force (or moment) of restitution.

The ratio ~ is called the damping coefficient.

The solution of the equation is

~‘A@t sin P4
in which

A is the amplitude at the instant from which time (t) is counted.
DAMPING l?ACTOR.-The tmm e-At in the equation of damped harmonic motion

s = Ae–xt sin pt.
LOGARITHMIC DECREM13NT.-The product kT where h is the coeftkient appear-

ing in the damping factor of damped harmonic motion and T is the period of the

(motion equal to 2~).-(See Damped harmonic motion.)

RESIST&i<CE DER”fiA.TIVES.-Quantitiw expressing %he variation of the forces
and moments on airordt due to disturbance of steady motion. They form the
experimental besie of the theory of stability, and from them the periods and damping
factors of aircraft can be calculated. In the general case there are 18 translator
and 18 rotmy derivatives.

Rmr.um.-Resistance derivatives express@ the variation of mtiments and forces
due to small changes in the rotational velocitiee of the aircraft.

Tams~mmY.-Reeistaace derivatives expr-~a tie variation of moments and
forces due to small increases in the @ausIational velocities of the aircraft.

— .-

. . __
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J. AERODYNAMIC TER.MS’-Continued.
(c) STABILITY THEOR Y—Continued, ~

RESISTANCE DERIVATIVES-Continued.
LommruDm&.-Resiatance derivatives expressing the variation of moments and

forces due to small increases in the longitudinal, normal, and pitching velocities.
hTE~L.—ReSiStfLnCe derivatives expressing the variation of moments and forces

due to small increases in the lateral, yaw~~, and rolling velocities,
K. PROPELLER TERMS.

(a) MISCELLANEOUS.
BLADE FACE.—The surface of a propeller blade which corresponds to the lower

surface of an airfoil. (Sometimes cded “Thrust face.” j
BIADE BACK.-The cambered side of a propeller blade, corresponding to the upper

surface of an airfoil.
PROPELLER HUB.-The metal fitt~w inserted in a wooden propeller for the pur-

pose of mounting it on the engine shaft. (Fig, I.)
PROPELLER BOSS.—The central portion of a propeller in which the hub is mounted,

(Fig. 1.)
PROPELLER ROOT;—That part of the propeller blade near the boss. (Fig. 1.)
TIPPING (OR SHEATHING) .—A sheet metal (or equivalent) protective covering

of the blade of a propeller near the tip, extended a short distance along the trailing
edge and a considerable distanc~ along the leading edge. (Fig. 1.)

PUSHER PROPELLER.-A propelIer which is placed at the rear end of its shaft and
pushes against the thrust bearing.

TRACTOR PROPELLER.—A propeller which is placed at the forward end of its
shaft and pulls on the thrust bearing,

SPINNER.—A fairing, usually made of sheet metal and approximate~y conical or
paraboloidal in form, which is attached to the propeller boss and revolves with it,
(Fig. 1.) .

INDRAFT (INFLOW) .—The flow of air from in front of the propeller into the blades.
SLIPSTREA1l.-The stream of air driven astern by the propeller. (The indraft is

sometimes included also.)
RACE ROTATION.—The rotation of the air influenced by a propeller. This rotation

is much more marked in the slipstream t)mn in front of the propeller.
(b) AEROD YNAMICAL.

PROPELLER SECTION.-A cross-section of a propeller blade made at any point by
a plane perpendicular to the blade axis.

PROPELLER CAMBER RATIO.—The ratio of the maximum thickness of a pro-
peller section to its ahord.

ASPECT RATIO OF PROPELLER BLADE.-The ratio of propeller radius to
maximum blade width.

ANGLE OF PROPELLER BLADE.-The acute angle between the chord of a pro-
.

pelIer section and a phme perpendicular to the axis of rotation of the propeller.
(Usually “B1ade angle.”)

BLADE WIDTH RATIO.—The ratio of the developed width of a propeller blade at
my point to the circumference of the circle whose radius is the distance of that point
from the propeller axis.

TOTAL PROPELLER WIDTH RATIO.-The product of blade width ratio at the
point of maximum blade width by number of blades.

PROPELLER RAKE.-The angle which, the Ike joining the centroids of the sections
of a propeller blade makes at the axis, with a plane perpendicular to the axis.

PROPELLER” BLADE AREA.—The area o~the blade face, exclusive of the boss and
the root; i. e., of a portion which is usually taken as extending 0.2 of the radius from
the axis of the shaft.
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K. PROPELLER ~~8-cOIlt.kWd.

(h) AREODYNAMIC~ntinued.
PROPELLER DISK AREA, TOTAL.-The total area swept by a propeller; i. e., ‘

the area of a circle having a diameter equal to the propeller diameter.
PROPELLER AREA, PROXlH2TED.-The total disk area less that portion extend-

ing 0.2 of the radius from the axis of the shaft.
PROPELLER THRU13T.-The component paralIel to the propeller axis of the tdal

air force on the propeller. Its symbol is T.
STATIC? THRUST.-The thrust developed by a propeller when rotat& at a fied

point.
PROPELLER TORQUE.-The moment produced on the propelIer by the engine

shaft. Its symbol is Q.
PROPELLER INTERFERENCE.-The amount by which the torque and thrust of

a propeIler are changed by the modification of the airflow in the slipstream produced
by bodies placed near the propeller, such as the engine, radiator, etc.

PROPELLER EFFICIENCY.-The ratio of thrust power to power output of a pro-
pdk. Its symboI ia q.

PROPELLER LOAD CURVTL-A curve representirig engine power necessary to
drive my given propeller at various speeds. The power required vaties directly as

the cube of the speed in R. P. M., provided the ratio ~~ remains constant.

PITCH
(a)

‘ 0)
.

(c)

(d-)

(e)

(f)

PITCH
PITCH

OF A PROPELLER. -
PITOH,&%RomNA.ami.-(l?he distance a propeller wouId have to advance in

one revolution in order that the torque might be zero. Its symbol is p,.
PITCH,Emcmxm.-The distance an aircraft ridmmces aIong its flight path

for one revolution of the propeller. Its symbol is p,.
PITCH, GEOMEIYSIOa.-ThS &stance an eIement of a propelIer wouId advance

in one revolution if it were mo~ along a helix of slope equal to its blade
angle.

PrrcH, M%ANGEo~TBrc&.-The mean of the geometrical pitches of the
several elements. Its symbol is pg.

PITCH,&cmrMxm.-The geometriczd pitch taken at two-thirds of the radius.
(AIso calkd “NomigaI pitch ”.) Its symbol is pa.

PrrcH, VmTuAL.-The distance a propeller would have to advance in one revo-
lution in order that there might be no thrust. (Also called “ Experimental

mean pitch “.) Its symbo~ ia p,.
RATIO.-The ratio of the pitch to the diameter.
SPEED.—The product of the mean geometrical pitch by the number of revo-

lutions of the propeller in unit t~kne; i. ;, the speed the a&crtit would make if
there were no slip.

EFFECTITE 131ZLlX ANGLE.-The angle whose tangent is the ratio of the veloc-
ity of flight to the product of the three quantities: 2 Z, r, the distance from the axis
to the point in question, and n, the number of revolutions per second; L e.,

SI.iCP.-The difference between the mean geometrical pitch and the effeotive pitch.
Slip is usualIy expressed as a percentage of the meamgeometrical pitch.

SLIT FUNCTION.-The ratio of speed of advance. through the undisturbed air to
the product of propek diameter by the number of revolutions in unit time. The

v
()

slip function is the primary factor controhg propeller performance; i. e., To “

. .

—



666 , REPORT NATIONAL ADVISORY CQMMITT’EE FOR AERONAUTICS.

Z. INSTRUMENTS AND AUXILIARY APPARATUS.
ALTIMETER.-h aneroicl barometer whose dial is marked to indicate altitude.
ALTIGRAPH.-An instrument usually the same in principle as an aneroid barometer

which makes on a chart a permanent record of the altitude. The chart is usually
graduated in feet or meters in accordance with some empirical pressure rdtitudc
formula.

BAROGRAPH.-An instrument usually the same in principle as an aneroid barometer
which makes on a chart a permanent record of the variatiom of bwometric pressure.

ANEMOMETER.—An instrument for measuring directly or indirectly the velocity of
the wind.

AIRSP13ED INDICATOR.-h instrument for indicating the spied of aircraft
relative to the air.

‘IME AIBSFEEDl&DICATOR.-h insttiment, usually working on the principle
of the Biram or Robinson anemometers, which gives the true airspeed provided
the slip of the anemometer is negligible.

APPAEE~TAUWPEEDI~DICATOR-b instrument, usually dependent on the
impact pressure of the airstream, whose readings, therefore, vary both with the
true airspeed and with the dentiity of the air.

PITOT TUBE.—A cy@irical tube with an open end, designed to be used with the
open end pointing upstream to detect the impact pressure of n fluid stre~m. When
used on aircraft it is associated either with a closed coaxial tube surrounding it or
with a closed tube placed near it and parallel to it. The associated tube has perfora-
tions in its side, and the air inside-is subjected to static pressure, as distinct from
impact pressure. The speed of the fluid can be determined from the difference
between the impact pressure and the static pressure, as read by a suitable gauge.
(Fig. 7.)

VENTURI TUBE.—A short tube with flaring ends and a constriction between them,
into which a side tube opens. When fluid flows through the Venturi there is a
reduction of pressure in the constriction, the amount of the reduction being a func-
tion of the velocity of flow. The reduced pressure may be measured by means of ,
the side tube. (Fig. 8.)

The Venturi is usually combined with a Pitut tube or with one giving static pres-
sure to form a pressure nozzle, which may be used to determine the speed of an air-
cmf t through the air.

PRESSURE NOZZLE.-The apparatus which, in combination with a gauge, is used to
measure the pressure due to speed through the air. It may be a Pitot or a Venturi
tube, or a combination of the two. Pressure nozzles of various types are also used
in yawmeters and other instruments.

YAWMETER.-h instrument giving by direct reading the angle of yaw.
INCLINOMETERS :

ABSOLUTE.-AU instrument gi+ing the attitude of an aircraft with reference to
the vertical.

RELATIVE.-& instrument giving the attitude of an aircraft with reference ti
apparent gravity, i. e., to the resultant of the acceleration of the aircraft and
gravity. Such instruments are sometimes incorrectly referred to as banking
indicature.

TURN INDICATOR.-An instrument indicating when the direction of the line of
flight, or of its projection on a horizontal plane, is changing.

TURN NETER.-h instrument similar to a turn indicator but which gives quanti-
tatively the rate of turn in terms of the angular velocity or the radius of curvature.

DRIFT METER.-A instrument for the measurement of the angular deviation of an
aircraft from a set course. ,“
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L. INS TR UMENIW Ah?D AUXI.LIA.R Y APPARA l’US-Continued.
STATOSCOPE.—h instrument used to detect the existence of the minute changes of

atmospheric pressure corresponding ta smal.IverticaI motions of an aircraft.
..—

RATE-OF-OIJMB ll13TER.-An instrument to measure the vertical component of
the velocity of an aircraft. Most rate-of-climb meters depend on the rate of change
of the atmospheric pressure.

VERT131ETER.-b instrument indic&ting on a scale the minute changes of atmos-
pheric pressure ccmmsponding ta small v&ticaI motions of aircraft.

KYMOGRAPH.-k instrument for recording the rotary motions of an airphme in
flight. In general its action depends upon a gyroscope or it makes use of a beam of
su~mht focused on a moving Hm.

LEAK DETEOTOR.-b instrument which deticts the presence of hydrogen mcl
other ~~ht gases in the air, and which can be adapted to find Ieaks in a container
inflated with such a gas.

STABILIZER, MIICHANICAL1-A mechanical device to prevent an aircraft from
departing from a condition of steady motion, or, in case such a motion is disturbed,
to rmtore it to ite steady state. Includes gycoscopic stabilizers, pendulum stabil-
izers, inertia stabilizers, etc.

W13$fDMILL.-h air-driven screw fitted with blades somewhat simiIar to those of a
propelIer md used to drive auxiliary apparatus.

iii. EiVQIiVE TERLN.l
(a) TYPES OF EhWI~~TES.

BARREL-TYTE ENGINE.-lm engine having its cylinders arrsmged equidistant
from and paralIel to the main shaft.

BIROTARY ENGINE.-An engine having its cylinders arranged in any manner
around the crank-shaft, as in a rad.id or barrel-type engine, the cylinder unit and the
crank-shaft unit rotating in opposite directions.

FAN-TYPE ENGL~.~h engine baring its c@nders arranged in a radial direction
but occupy@ 1sss than the fuII circle.

LEFT-HAND ENCHNE.-h engine having a propeller shaft which, to an observer
facing the propeller hub, rotatm in a clockwise direction.

RADIAL ENGINE.-b engine having stationary cylinders arranged radially around
a common crank-shaft.

RIG137T-IZANDENGINE.-h engine ha~~ a propeller shaft which, to an observer
facing the propeller hub, rotates in a counter-clockwise direction.

ROTARY ENGINE.-An engine having its cylinders arranged in any manner around
the crank-shaft, as in a barrel or radial engine, the cybder units re~olring around
the crsnk-shaft which is stationary.

SUPERCHARGED ENGINE.-b eugine with equipment which enables a greater
weight of cha@e to be furnished than would normally be induced.

VARllBLE COMPRESSION ENGIN13.-ti engge provided tith mechmical means
for”varying the vohme of the compression space.

___

—

1The engineterm bmmrporatdIn tb.k nornenclstnmareUuJtedto those peculiar to eerrwutb For other- teun.soommouto nutc-
mobfleenglna?,see reportpreparedby mmerdsmredition, %elety of AutomotiveEngineere.

.
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M. ENGINE TERMS-Continued.
(3) S UPERCHARGERi3.

SUPERCHARGER.-A device for compassing the air supply of aircraft engines,
usually intended to maintain normal sea level pressure at the carburetor for all
altitucks below a designed limiting value.

CENTRIFUGAL-RPE.-A supercharging device comprising one or more high-speed
rotors operating in a casing provided with dillusion vanes and usually also
with entry guide vanes.

FAN-TYPE.—Asupercharging device comprising one or more high-speed fan rotors
operating in a casing not provided with diffusion or entry vanes.

POSITIVICBLO-iVEE-TYPE.-A supercharging device comprising one or more rela-
tively slow-speed rotors revolving in a stationary case in such a way as to pro-
vide a positive displacement.

POSITIVEDRIVEN-TYPE.-A supercharger driven at a fied-speed ratio from the
engine shaft by gears or other positive means.

(c) MISCELLANEOUS TERMS.
CONSUMPTION PER B. E?. HOUR.-The quantity of fueI or oil consumed per

hour by an engine divided by the uncorrected brake horsepower developed, unless
specifically stated otherwise.

DRY WEIGHT.-The weight of an engine, including carburetcm, propeller hub
assembly, and ignition system complete, but excluding exhaust manifokls, oil, and
water.

HORSEPOWER OF AN ENGINE, MAXIMUM.-The maximum horsepower which
. can be safely maintained for periods not less than five minutes.
HORSEPOWER OF AN ENGINE, NORMAL.-The highest horsepower which can

be safely maintained for long periods. .
REVOLUTIONS, MAXIMUM.-The maximum number of revolutions per minute

that may be maintained for periods not lees than five minutes.
REVOLUTIONS, NORMAL.-The highest number of revolutions per minute that

may be maintained for long periods.
WEIGHT PER HORSEPOW13R.-The dry weight of an engine divided by the nor-

mal horsepower.

..-.



REPORT NO. 157.

NOMENCLATURE FOR AERONAUTICS.
BY THENATIOFW. ADVISOEYCOMWITZH FOE AHIiONAUTICS.

PART m.

AERONAUTICAL SYMBOLS.

L FUNDAMENTAL ANDD~ UM’J3.

[
Metic. -.

i symboL

j
uDit. symboL unit. SymboL

+

~ =--- ~ meter . . . . . . . . --------------- ~ fcat(ormile). .. . . . ----- ft. (ord.). ~
... . . Ma--------------------- sec. mcond(orhour)------- s=. (mti.). ~

Force-... ~ weightofonekibgram...... k“. vieightof onepound . . . lb.

I Power. . . &.dw -------------------- ..-;;:;:. hhoym.r-------------- ~p=
speed----_:_- Ir@%c----------------------

11
. . . .. . .. . .-.------

2. GENERAL SYbfBOIi3, ETC.

Weight, W= mg. .
Standard accderation of gravity,

9= 9.806m/s~.Z = 32.172ft@e0.z

hk, m=$

Density (mass per unit volume), p
Standard density of dry U, 0.1247 &c.-m.-

SSC.)at 15.6°C. and 760 mm. = 0.00237 (lb.-
ft.-sec.)

Specific vieight of “standtid” air, 1.223 kg/m.~
= 0.07635 lb/ft.s

Momat of inertia, ml” (indicate ax.k of the
radius of gyration, k, by proper subscript).

&ea, S; wing area, S=, etc.
Gap, G-
Spanj b; chord length, c.
&pect ratio= ~[c
Distance from c. g. to elevator hinge,f.
Coefficient of viscosity, w

.

._-—...—,

. 3. MIRODYN&MKL4LSYMBOLS.

True airspeed, V DihedraI angle, ~

Dynamic (or impact) pressure, g= ~ P P Reynokls Number= p:, -ivhe.re1is a hear di-

mension.
Lift, L; absolute coef60ient a= ~ e. g., for a model airfoil 3 in. chord, 100 milhr.,

Drag, D; absolute coefkient C.=+
normal pressure, O“C: 255,000 and at 15.6”C,

—

230,000; .

C’roas-windforce, (7; absolute coefiioient or for a model of 10 em. chord, 40 m/see.,

~c=$ correspond@ numbers are 299,000 and
270,000.

Resultant force, R Canter of pr=ure coefhient (ratio of distmce
(Note that these coeihients are twice M of C.1’. from Ieading edge to chord lemgth),

lar.ge as the old coefficients Lc, D=.) G.
h.gle of setting of vzings (relative to thrust hgle of stabilizer setting with reference to

line), & lower wing. (+72 =P

fb.@e of stabilizer setting with reference to- &@e of attack, a
thrust Iine % &@e of downwaah, c -
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z
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/ I e

K

@ \1
/“ “~. !

/ “-.-.&x

Positive direetione of axes and anglee (forcesand moments) are shown by arrown.
—

&.

Force

~ym- %:d$;
Designation. bol.

L&.iJldird.... x x
.........

Normal......... z ;
Absolute coefhients of moment

Diameter, D
Pitch (a) Aerodynamic pitch, p,

(b) Effective pitch, p,
(c) Mean geometric pitch, p~
(d) Virtwd pitch, p,
(e) Standard pitch, ps

Pitch ratio, ~/D
Inflow velocity, V’
Slipstream velocity, V.

1
1
1
1

Moment about &. .
I

Angle.

Dw&na-
tion.

ding.....
pit+ng. . .
Yaw-----

I I

Y~z rd. . . . . *
z-+x pitch . . . . e
x~Y yaw . . . . . *

Telocitiee. I

u

II
;vw r

Angie of set of control surface (relative
neutral position), & (Indicate surface
proper subscript.)

to
by

4. PROPELLER SYMBOLS.

Thrust, T
Torque, Q
Power, P

(If “coefficients” are introduced all units
used must be consistent.)

Efficiency q= 2’ V/P
Revolutiona per sec., n; per min., N

()Effective helix a@~e @= tan-’ ~n

6. NTJMERICfi RELATIONS.

B?= 76.04 kg. m/see. =650 lb. ft@c. I lb. = 0.45359 kg.
kg. m/see. =0.01315 IF 1 kg. =2.20462 lb.
mi/h.r.= 0.44704 m/see. 1 mi. = 1609.35 m. =5280 ft.
m/see. =2.23693 mi/br, 1 m. =3.28083 ft.

.,......4 .
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42-.Sfqger wires
43-sfay
44-sfruf
a-sweep bmk
46-Tm7 sk+d
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5 r -wii Sk/d
52_Wiq spar
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I-Air ok+ /5+/ondiIhgIi7es
2-Airopemhginfo bolbnei /6-Jmcfion~”ece
3-Airsccqo /7-Lobg fofero~stobilizer
4-A p endi~ moqhole

/
18-L obe, vertico~stobilizer

:-hu;om~ffc vafve ri~lng /9-Abmmefer tube atfa%menf
20-.4oor@g bonds .

7-Ball& cWbfion hole 2i-Macmng -S
-.

8-Bo/lonefdiop&agm seam 22-Nursiq fube
9-Buskef 23-Nursing fube check vohe

10-Baskef sus nsion
Y

24-Wrsing tu&_discharge fube
/ I-b&net (v ve cover) 25-Rip cord
12-Defloficm &eve “ 26-RIP cwdglond .-
1.3-Gos volve 27-Rip ponel
14-Hancf volve Ihe 28-Suspension band

fig. 2, KITE BALLOON
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29-SL.qoensmn bor
30-.Suspensian fines
3/- i7epofch fbr manamefer tube
32- ?Yepofch fo< rl~ cordond vfflve line
33- Tiepatchfm itiernolvolveIim
34-To@e
35-?5wmg or +ocfi.ancobfe”
36- Tube cover
37- Vo/ve od~kstiq”glond
38- Valve cordoif achmenf pyramid
39- Volve glond
40-”V’wiresLsfeel)
41-Wimh suspension

23’

I-Air PI+ to bahnef 10-CoMes ekvofor -W
2-Air SCOOP lf-Cobles ruaHer cmfrol
3-AIF vohe 12-Cbbles, volve opero?%ng
4‘Balanced surface B-car
5-Ba/kwef /4-Car suspenskm
6-&ffonef monhole 15-0-09 rope’ sfowage
7-Ballonef seam &Elevofor (balanced)
8-Bolibne+ wdve cord 17-Elevofor confral
9-Bow cop and stiffeners cable foirfead

M-Envelope 27-lnspecti-m .win& w
19-Fin, vertical 28-Mar fhgafes
20-Fin, horizonfol 29-Moorrng Iim
21-Gas manhole “ 30-RIp cord
22-.%s wlve 3/-Rip &
E3-Hond rail J3.&Ru @r (bahnce~
24+Amdfiq l~hes
Z5+orn (rudder. elevofor)
26-lnflafion sleeve

fi@3 /v’ONR/GfDA/RSH/P
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12 Secfhnal assembly off
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Fig,4

I ‘Aufamofic valve gas)’
/2 ‘Awbl cabk, can Irtuous /hrwgh

gas cells from, bow to stern
3-Ba/onced surface

::~~~: @#::~~emcr~n~
6- Bonncf over gos outlet run
7-Banne f over maneuvering volve
8-Bow cap
9-Car, canfrol

I O-Cort power
I I - Car, suspension
12 ‘Chord wires
13-Climbiq shaft
I 4- Card neftlng, between gas cell

and wire net t[
Y15-Etcvafor (bakm=e )

/6-Field hondllng frame

I 7-Fin, ttori,zonia’
18- Fin, vertical
19- Gangway
20- @as con faincr
2 I- Gas autlef trunk
22- Gosoline tank
23- Handting Ithes
2&H& rail.
26-HUII
27- Intermcdiafe Iongii&inal
28- Infennedlofc fmnsverse
29-Keel opex gitier
30-Ki~ posf
3 i- Ktingpost brace
32-Main diagonol wiri~
33-Main Iongifudinal
34-Moin fransversc

l?l~~ ARSMP

35- i%-tcuvering mlve (qas) ‘
36- Mooring cone

‘.37- Moor@g cone oufri~er
38 -Moarmg Iims
39 -Observofion pfaffcwn
40-Qufer cover
4 I- Pneurna+ic bu-qoer
42-Rodio room
43- Radia an fenno “
44-Rudder (balanced)
45 ‘Secondary diagonal kvirhg
46-Skid
47- Top center-ilk gi-r
48- Ventilafcrs
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49- Walk- way giticr
50- Wire neftin ,bet wccn cord nef fi~

and metc%c framework
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1- A;r duct
2-Air vofve
3- Au fomofic ond monuol

vofve (gos)
4- Axiol suspension bond
5- Bolanced surfoce
6-89110S+ (WOtefl
7- Boffone+
& Boilcuie+ blower
9- Bonnef ower gas va+es

10-BOW cap
t I- Bo w stiffeners
/2- Cor[control ond power)

Fig.5

13- Cotenory - ‘
14- Ctimbi shof+

715- Conir cobles
i 6-Dreg rope (S+OWO e)

J17- Elevofor (bolonced

g~j;;~%l~

;: Ga;~e ~onk

24 Hondlihg Iims
25 Inffoiian slee~”

SEMRC127AfRSH/P

26 -Keef,continuous from
bow to sfern.fork-
dored). s

27 -Longif&inol diophrom
28-Mooring fine
29 -Observofi~n plafform
30-Pneumottc bumper
3 I -Radiob
32-Rcxfder(bokmced)
33-Suspension wires
34-Tmnsverse drophrom
35- Ven+ilo+or
.36- WaIIof os cell -r

‘?po+o deftiim

King posf

Fig. 6. TRACT#?MDNCPL.4A!E
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